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Perey Ore WOT MIND foc. 4 sjccia ite ce3is ama eau slheaihay vad Hee oweetieektentes z 

Nance, J. J., engine oper EEN geple eRe AONE ober Case HN MOE eM 7m ee 

Wickiser, E. JEL OLeCUuAN) BOLL eDAT:a ULOINS ars, aeleueeyon cis eek eieicieiay wists oroatak Gene 
Wilson, Perey, workman PE Stentor ce SA Pe Co Coo he Lee eee 

sei ae eee of : 
LEEW ReUsTEKec eon Sasha RS LOG emer a Cicer Gn Sice aA pi cio ta eis cr a brcas Neca cRNA Cx as 

Haley AO, IACODIGe NERS OGRE ane Since ReCtAe  RNaMEEn Sevstatepetepevtrcis Wh i stclo Ate sees ET. eee 
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Pa lS eg edter s at tte tereres tot te toa s cues Shichatic! Ue: se icopecas SUES CRN na HE RAE SR RS Je sles 8 
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Observations afterwards Toyiee Mn: aa Vicon Ok iets tertetect Ae ea ahh LN Len es 

Mire @uidiyy. ot thi. eae aes cotta mnah atten are eon atevees Ale 

Commission, Terms of— . 
Re aa ver Vee ONC Gain. tarcycP reteg areici<lacoabeteta ste. p.ccktttarcaeaira arom aciiicis Ciote abies Me eae ceo 
Scope and method of procedure (Mr. Holgate).... .. FO Anh ten tie oo ee 


Compression Pipe Line— 
Breakinglotetinstattracted auuentiom (EUOb)sc adda cesmsoe scteecs auleese wiseecs 


Contracts and Agreements— 


Nov. 12, 1900, between Dominion Government and Quebec Bridge Co. for subsidy 
48 


sewers 
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(Exhibit 12) SE COC NSO SO a OORT IOC ISOC BrP EE OOD CCT OUD calm CET Oe 324 
Dac. 19, 1980, between Quebec Bridge Co. and Phenix Bridge Co. for two approach 
Spans (Exhibits PSEC) Rae tone cue nk cee ORE C a ete ee eet 48 
June 19, 1903, between Quebec Bridge Co. and Phenix Bridge Co. for super strwe- 
CUI O enrages se chet e eee veo tee ie mctie Motel ailope ah Meee out Syehaiey ale wloke MabrcRaM Sty nce seen aes creas 58 
Oct. 19, 1908, Guarantee Agreement between Dominion Government and Quebec 
Bridge Co. (Exhibit 64). RN ee CGE CIN OU Tdl STITT Oa | aie eS SM Ca enon 
Cooper, Theodore, New York— 
Consulting Engineer, Quebee Bridge Co. (testimony)... ...5.. cerca. ceseee soeves 343, 406 
Cooper, Theodore, New York— bd 
Consulting Engineer, Quebec Bridge Co. (references to)— 
Relations with Phonix Co. (D eans) APR TATRA REA TS Riya Cc elariaN cant euae Ponte aa 14 
Erection plans (Deans) submitted informally to.... .0..06 coer. cence seecee 16 
Rowerstorstopmercction toroucme Nir, EMOATChh  .decie a iecmeee lectins) (serio cio! asile 16 
Approved plans not altered by erection blue prints (Deans)...... ...... «10.6. ia 
POWerEtLOLD LLCL PSPC! meallOMSs (MGGTIS) et msiictectiscite ste (Gioia sistas) nie eile eel 'o's 17 
Method of markine sapproved: plans (eam)... dreds ses silicic eo 6 ole sf) = sisicics 17 
Alterations ninespectieations made (Deans) 2s. lens cm «secon se cles.) e wieieisie, oeee ss 18 
Alterations in specifications, method of communication (Deans)...... ...... 18 
Witten imstractions to Mr.-Melure, read (Melure) j.c5.2 ccecan «sets. aneeee 34 
Appointment of Mr. McLure, with approval of Mr. Hoare (McLure).. ...... 34 
iPianceswomaitteaton peroremcomourach Car ciie)icn .eite vtec «cise. sre visa emrenias 6 
Letters reterrine to.appoimtment filed) (Barthe)\ 0,5. .«escs sfeece ohne seine. 63 
Article on special eye-kar te:ts, @ucbeo Fridge (Proc. Am. Soc. Civ. En- 
gineers, 1906, Vol. XXXIT., No. 1, page 14). 
Yenders submitted to him by Board and Phenix plan and tender approved 
ELENA pbs, DOaObo OOUDGD. C§Gosos WeSsed, DEORE ce monaeoodee Mcaudns arouse 52 
General specifications on which tenders called for submitted and approved, 
Withesubsequentemodiieatvonis (EGOS) mc mds tetas rec lemcricii) cician-- 53 
Amendments to specifications (Exhibit 21) prepared by, (Hoare)...... ...... 56 
@onteroncesswithe Vind EG are aeeetsis rsie eae netextehe ave canicthe ss caiehs «Marana ab tcicsies: = 58 
WisitcmtosQucheo bridces Gloare)tctncch «rare cel crltna mesma eekasntina, 6 tskcra 58 
Recommendatlonecial rr lclaumes@iGame) rack < cuaeeetiam ee ct mcm ercicce: «nies. 58 
Final authority on medifications in specifications (Hoare)...... ...... ....-- 67 
Mecicront Fey mspectionpumalle (HoOaT) Rises seis ctistsa ects crete mole eel a.+ tie elvan. ceyecia.e 69 
Erectwrm plansswbmitied 40 (Ogre) ee. nests cram cle sins oe) wane slog tin aes Sa gies 70 
Phenix Co. authorized to use him in any way (Hoare).... <...... ....0. seeees 73 
BVAlS Ti Sw LOM WOLIom (EIOALO) tte eerie eset cs = dere i chicete, tenict wiatecurime cs tiareaun coaurs te he 
Mr. Edwards, inspector of material at shops, appointed by (fdwards)...... 138 
Whe, Wisi biomes ThnsoMe eel wewicihe (IBIORIeS sooade panda, codcos oSGdc HeUmee sacore 278 
Defection in ribs of chord A-9-L. reported to (Hioare)...... ..30.. ccnvee cvcees 278 
No communication with Phenix Bridge Co. since accident (Deans)...... ...... 315 
avo mes: tonya Qucpec. bridge: Come: (CExdbibt ty UES) cds st caste yaeisfetels ct ani « 569 
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Cudworth, F. E.— 


i Engineer in charge of instrument work Gres eheonponn ono oeodue codacs 
ee and een with Quebec Bridge...... ...16. ceeeee seteee seeeee 
f receiving instructions.... 1.2... essere eres oa sn phekalaggice eerie ald sitiass Sanne 
eee ioeels of ae accepted before commencing superstructure.... ...... 
Method of taking levels, &c., during construction of WOT]. osc) lei etien oe oes 
Official relations with Mr. Birks...... ....+. cesses eeee fe tence e cee eee ceeeee eeenes 
Previous experience and Lecord...... cesses ceeeee ceeeee weeeee ceenee Ceeeee seeees 
piled.) Seleresteweetets le Rr A oo 5od cUonSO_£ Lise! Veaieets ener 
aa showing points in relation to bridge and parts of bridge (Exhibit 25). 
IEG) See CInAtE COCA eerorD meoo rag mromnuy Ondods moored. Cooaun % Ore tafe eis 0 
eet preparation of Exhibits 30, 43 to 50, and 54 and 55...... ..+++. sseeee 
Anemometer sheets for season of 1907 up to and including August 29, filed as 
Exhibit 56...00c0cc00 ccnece soeeee seeees Gegees Ge cnes Upen seem bel luilae Potnstesc 
Equipment for taking wind records...... cesses ceeeee cence cence cence ceeees 
Measurements of truss deflections.... ...... .-- aoe o0 5) oo, cde abel tans am ota een steals 
Movement of masonry,—equipment for determining levels.... ...... ..-.+. seeeee 
Check measurements for span...... ..022. cocces serves seca slisiaie seen) (selnlies 
Regular observations of the general position of the truss after each movement of 
an ae) ee ee i eMERE SOE Cig Lordintas Too mAbs bodooe! cmbnne 
Never observed any settlement or sidelong movements of bridge...... ...... see. 
What he saw when bridge: fell.ic35 vo ndieec os coat) cetciieieneet iterate einai meet Peter omnes 
History of events leading up to collapse. . 00... 20 we clsiianoteile's see eae ene eee 
Observations after collapse agree with those of Mr. McLure.. ...... .. hone as Gate 
Test to determine the geometrical relation between a vertical plane continuing the 
centre line of the bridge and.axis to end’ of pins: sce) ene ueebiae eusrse ere eels 
(Recalled) cco... Secs cu anode) eked © ciel: eerece/cl) creksteten anne ete enn tet iene nee ane nea 


Sketch showing method used in measuring between the anchor pier and main pier, 
south anchor arm, on September 17, 1907; plan showing location of the 24” pins 
September 27, 1905; photograph showing progress of erection at close of season 
of 1906 “CES Hibit.62) sae. oe ease e seas a et eee Orr noo od Kicoodnstisce 


Cudworth, F. E. (Reference to)— 
Daily examination of lines and levels (Milliken)...... ...... 2200. sevees 


Culbert, C. L.— 
On river shore at time of accident 


eee ae 


ee eee eee Bee eee te ee ee ee ee ee 


Attention first attracted by flash or smoke on top chord of anchor arm,..... ...... 
Davidson, W. H.— 

Counsel for workmen, statement of position of Unions........ sss0cs cesses cocces 
Davis, Chas.— | 

Erector (testimony).. ...... cccces a Pee eee eT or Pavoni -coneg. Saccas 


Working on small traveller time of accident 4 aca') e/squealoga Gras Ag kelaleteleee Witte pia ea eae 
Heard a crash away back on bridge and felt it sink 


oe eey e'e.6 6 0 di) (eee 0m a ow lelelele oy mie) welere 


Bridge sank slowly iat first... 2.2. ‘cte,a-ca, serele's eiousnye te oletomne ciate scat aeter emia teeta mT eae 
Heard men talking of defects and saw jacks between webs in a chord...... ...... 
Had ‘seen cracked plate near shoe.:...... s «sede olen celts meee ee taeete ete 
Did not feel bridge more springy than usual day of accident...... ...... «eevee 
Hadiseen jacks im-aiwchord.. ..i.ca. <snase atieeeobieeeie nae deh eh ireten ema men eee 


Appliances, were. first classi... ass. wisclere en eile oRte ue nee seme CEN Eien ene meen 


Deans, John Sterling— 


Ce BW @ Ob: 6 igre | eisielels ae) V0 of e6/ahe 
00/010 O's Oe WeLele eae se ms Je S.0 «9 6), Osta uele “pie ae 4 an) @uelwiaots 
B00 .6 O20) @10/0:819\ 8) (9 0.0.0 86 ‘ens, 0 en Dia elelee: ‘Sie mileilele | ms aiaig aia) (¢ aie bus (ne a) dwislsillelleieiNiaee 


Marking inspected material 
Field organization 


OO 0 FC e C9 0C0.e COOL C9 Sete 60 wee ieee a/elele\ Wiel alniaein alee elas! 

eee (OF oC eo Ke Cee "CaS 'c.ee e6e awe, W6)6\ 8 a'e | (6 ain) eye eile olen il ln lele icin MPs hb aie ae 
eee ee were ee ee eeee 
0,0 (Ome e0\e ei akaks se) |6.0/86:.6/0) 669.00) a) els © 6d oe Rhee) 6.05 
weuees ec esiee e288 osce, sojlewes 6 ose08 
ee eee eee eee eee cee eee ot eee eee ee tee et 
ee ee 
oo wee eee Bete ee terete fee eee tt ee ee oe eee tt te 


a Ne ee RO SM AC ee Se CM HIYA On) Si ceo . oma 


oe (Os Oe ee sO ee ee 01686 era, S618 0.6.9.8, _619.6 Cale OMS ile ec) aislelelsisia we.e 6) via) Assen ais 


ee ey 


eee wee eee tee eee oe ee 
eee eee Fee eee Pee eee Fee eee Fee hee eee te 
Slelletepelie .« apie mle 


evelq were) Slafe)# esas) "ieee Sieiey <eleielejeie ? ee paieie 


Paces. 


ANALYTICAL INDEX, QUEBEC AND OTTAWA SITTINGS 


SESSIONAL PAPER No. 154 


Deans, John Sterling—Con. 


BT ROS Co ACs ee em, ine Gain eee ee AND ee eS 
Method of communicating changes in specifications...... ..cce. veceee ceeeee teeeee 
RecuedegGme ree vencer and, Mra barkor id. acccba ‘swank ie Oe bet eesans duces. ween e' 
Unusueloharmony. among stations bridgeusetsier, motte ras soles aster secre sic Meas 
Inspection could be made at any stage of construction..:... ....05 sccese cvcces 
Inspection of materials made away from Phoenixville... ...... .csce. cence ce eeee 
Dutyor any: one; seoincudetects to meport, Gem sf <necuri es ete. gt secs fuetio deltas wees 
Weholesbridgesundereclosenobservaciomesiyss. 6h. aoah cisvee coutlem crest cite + anh alder atmos cae 
Decisionginycs severed Leet. Dele yOu sz.cfs,./oh a eh eies eed a'es eee aes! ,ereve, tose be ie ereb tale ore 
Mr. Hudson probably on duty when chord A-9 was repaired...... ...... sesees 


(Interjection in Milliken’s evidence.) 
Phenix Bridge Co. not urged to extreme limit by Quebec Bridge Co. to push 
WOT CMTS SOASOM aa) weveecale cove ayareisrcice «:e(oses re Faxahoyeres Meo reise MaBhe a ais ck eo cM TOM shel saan A ceretet 
Supplements typ sta cement wetes, eters sch ale cieig msislatersien Sie evatenl oestelorsy a sletei teveitistoewitin, watioiers's 
Methods adopted in designing and erection... ...... scsses cecves cocces vevess 
ELC TAMARA SOU Vite earaene oa'. maa secbae Geol as ehinee® wa eeiaar ees cms einn eae He ai 


URINAL VC LL Grins yams acter Rea srets oii tai cce: Sroyss reves Soe a hemes Ae ee ort To Serena cmlet icra puri ieein. Lin esheets 
ROWSE —-OlOGUIRNC. acto rege isis cigs eie\ to a soske ale oi ebiei oR) teres nee I OCA GigE Moe Oot 
Hee ELONMa Dp LTA COS ate. crycunc tera Maes ee ere ek acini al ee eie team rie oR atdeie 
SloragenyaldSen crac, osesse ace CORE OOO DERE CE Oe OL T OCR RIEU An arm ire oes 
rect home DLO ge sili Oc ars tnweterer schema uasckescemrcte ope lop pectysie. Wey woke ohare ake Ie roe Rea ones 
SCORE OO UBS S srkal ean fcoml oni ais arnbls foie sul acieveies | a loco AE SEND aceite ee: DEER ie 
WO LAMOL SATU AGLOM eerie erence mecca oR ease a oeroMN IS te MI SISIae clea ree Lie eas 


(Interjection in Cudworth’s evidence) care taken in setting shoes.. ...... ...... ; 


/ {URGE IeC ed ake 5 Uocenobe Se0bds, OGUbbe Boddoy obecdt uts6nd wobdoo ugebo: gb ould mstogds 
Erection plant designed by engineering and erection department Phenix Bridge 
COGN Tip ociilaga” eas SARtde gers oriGhitoe” Gorin Bearod 6.0 Ge Ctuer ina oc) Ct MEE eb cia erntnere® Carine 
Men in principal charge— 
Chicteiingimeers Mrs; Deans tao. osm ass cen smite Wrasse sO Sora dO Ec ARO 
Computing Department, Mr. Szlapka and Mr. Hudson.... ...... ...... .....- 
Erection Department, Mr. Milliken and Mr. Trotter...... 2.0... ..-20. ..e0> 
ToieaGer Iles Msbeichoooo0 coaubd poadoe IOGOC SO Cun Cou Obagi a Udah ae ares MOSAter 
Plan approved by witness.... .... AS CLM Sen WSS che ates Ree Cae On See Stas we ee 
Mire yackisortoonrenral, Poneman onetalserwOrk.24. «cc yew scsi stolen oy ys sforeeelseeinee 
Mr. Cudworth, representative of engineering department...... 0.0... cee eee eee 
Mr. Hudson on ground during erection of main traveller...... ...... 222.0. ceeees 
Design contemplated facility of erection and safety.... ........ ..eeee cree ee eee eee 
MirenSC Ici AGS SLCC INUD SIS Za pias cece clerntices Meiomee! cleloe aia moee. Witines lemon eiacee 
Nira binke subsite: tones Hudsompon, womk. secucca w-scte «cee ston aeenewee 
QUAL GatlO nO WUE eb Kick yay toabancrsrcresi: pelsveiolstclaconsidlclstap Novstat inate Gol oissavever. Gelarsi via; sp tials rer crete 
Had eyeryareoMiGence di Statice. sc. iasicleltelteccieien eles os oe CSN A NARA Oct Shean hic 
Telephonic communication between Bridge and Phenixville.. ...... ...... 1.0... 
First serious report about trouble with chords received on morning of accident.. 
Report from Mr. Birks, August 6, that centre ribs did not line in connection 
betweensv-randuseWecamiileviertannndest) fic cscl es ctece Ueto seslielew ss el Sieqcte oem aldere 
Correspondence with Mr. Cooper, but matter not finally settled...... ...... ...... 
Letter received on August 29 from Mr. Yenser inclosing one from Mr. Birks re- 
LOLTIMSMLOMCHONdS: OR SAMOUS=Kie hiclaceleite sore. Oise eee tates lees) leas a lees 
Consultation with Messrs. Szlapka, Reeves, Edwards... ...... ..scee seeeee ceeeee 
Concluded that there was no immediate or possible ultimate danger...... ...... 
Miclamcomad vised sbyatelephones. cerns cates toc set occasion mrctre ctr seihuale Luigi atime ces 
Conversation between Mr. Deans and Mr. Birks by telephone...... ...... ...... 
“Theres bas ppcen eno turthen movementiin’ chords i). siete... (aset.. lem ones cee 
Mr. Birks thought bend had been in chord at time of erection...... ...... wc... 
“We have moved traveller and gone on with erection 7+...); .:.0. sees soevee 
eponbed soo UMITs ELOATIO hiecac, meee Seteast. 6 Seren S aarti. mee Lea ahem oe™ eaimne Cees 
Mr birkoumstreeted. to watehw ther chordmaisesc ese «neste es oe eels ols) Gciocdel ecaliee 
Lent so Birks justified in his conclusion that ichord had some bend when 
CSTR NOLAEE he cis Aid AEG eRO BOCAS SEER CLASES icc DEALAE Acie pies. 2 U0 8 Faia a ee RN 
Considerations which weighed in instructing Mr. Birks and Mr. Yenser........ 
Deferred final action pending conference with Mr. Cooper and Mr. McLure.... 
Last reports previous to letter of August 28, received on August 23 and 24, indi- 


catedubridgver was behaving sasvexpeeted asc) cieese bese esc Welds hlsaes Oe) weaves 
Arrivals otek elure sine honixyillesenm wscchore teem dete. ence teette ateh ck cae 
Conversation between Mr. Deans, Mr. Szlapka, Mr. Milliken and Mr. McLure.. 
‘Mr. McLure mentions receipt of message from Mr. Birks.... ...... oc... ceeces 
Discussion deferred pending receipt of Mr. Birk’s letter referred to in message.. 
Mr. McLure left office about 5.30 and news of wreck was received at 7.10.. ...... 
No communication from Mr. Cooper to the Phenix Bridge Co. since accident.... 
ViGgibiniss blue pring erection, notes (exhibit 60). aece sgsscel coeeen sles celal ene. 

Defects— . 

Wirtyeoteanyonetnoticin py to weporth(Deamns)stawk ses oe ok. reece een mec! bese. 


None observed while checking men four times daily at work on bridge (Huot).. 


x ROYAL COMMISSION ON COLLAPSE OF QUEBEC BRIDGE 
7-8 EDWARD VII., A. 1908 


Pas. 
Defects—Con. 

a in 9 chord cantilever arm, Quebec side (H. Jajeunesse) De eh AACS TOO LITO 93 
Inside webs lower chord sixth joint cantilever arm turning (McCumber) aes Satyr 130 
Blue, an Indian, stated large lower chord on Quebec side strained (D. Lefebvre). 137 
Springiness of bridge the last day (Hall)...... cesses ceesee ceeeee senses seeees 103 
Bulge in lower chord, panel 8, cantilever arm (Haley) 'sc.tcie Crore tomers onto 107 
Bulge in splice 9, cantilever arm (Haley).. ...... «++. PRC bo 8 a 107 
Bulges observed by Haley marked A, B and C on Exhibit Pye RA ea aotieic obodoe 119 
First information of, received by Mr. Milliken in letter from Mr. Yenser, Aug. 

PE MONGOL ests Sao er et oOohre MOODCS saidccn. oocK See nae PR its sie | Jee aie ol tenarene 172 
Patch put on angle web of main post last summer (Beauvais) see cel ete cee semteae 204 
Bends in A-9-L anchor arm and 8 and 9-R cantilever arm (McLure)...... .....-. 257 
Defects in chord 9, anchor arm, and 8 and 9 cantilever arm called to Mr. Hoare’s 

attention Aueust 27 (Eboame)<. a... 5 «selon cin sretenetete <fimect oe remmre Bite co7 Se), 275 
Latticing on chord A-9-L anchor arm slightly strained (HLoaPeys oe possicomee ces 278 
Repair of splice between chords 7 and 8, west truss of south cantilever arm 

(Hoare) odccd ice ca by Wes ee Medved) Sele are, "cele See oilteye tere eM rele ea eae et ate ee a er 280 ° 
Dish in top section of main section POSt.. ....0. scecee eoeeee seceee eeeeees sneer 281 
Slight distortions at splice between 8 and 9 reported by Mr. Birks (Hoare)...... 282 
Record of defects observed by Mr. Kinloch during construction (Kinloch)...... 214 
Masonry. not dressed true for pedesbals.... .csija.) (seccls | clineie nee Semen eitsla aetetettel 214 
Warp: in Québeqshoe. 24.5.8 ssiasies oh sere erase) leroiu tate 5 teletelete to totet Manes e1ete terme ort imenetslegete 214 
Bend in chords 1, 2 and 3 of anchor arm, Quebec side... 4... mee enitc eile meetin 214 
Parts* inaccessible: to Pant... 2c ccm is /elerlscel -elee alle ue etalately iieieletatatay Matet Vale) MMe ete) oie ea meter ete 215 
Chord: Ac9-Iy repaired. 1m yards soc. s:s-ciscese. as elnotetem taverellcleletaiueie eer ttc mails (eye cnt ater state samereretteteys 216 
Other chords* withsbends, sane as 1). °2 “amd Simm crn etl thee tine etn at lere tometer Heatatts 217 
Paimt not dry when surtaces riveted). <....,..eeee sa aster mie mitre ONiet ere ste atte uae omer 219 
Cracked angele in-centre post section: C-P, G-Rinece «ie a sides! veletelteleitetersitertnieit te meeerert 221 
Top sections C-P. 1-R and C-P. 1-L slightly dished..... EP ietioh  nnes mecour 222 
Slight error in detail in one of top longitudinal struts...... ...... ...... cseee- 222 
Fe na ge of angles between P-50 and centre post indicated by crinkling off 

Ch te Toor mE ey CCS Pre roC. cinnckiay LOcGchs. cossue locuads 224 


Crack in plate connecting lateral plate and truss floor beam gussets to post P-4-R. 225 
Record of defects found by Mr. Kinloch immediately prior to collapse (Kinloch).. 226 


Buckling of field splices of east centre rib, chords 7 and 8, cantilever arm...... 226 
Curve of splice between chords 8-R and 9-R cantilever arm observed about 
fv a) kv Ae | ne ORES eA CEEASO GIA Sort conocer oodaga cacogs Stoo % 227 
Increased vcurvature in chord 8-Rics@2 eeu dal ce scene Sccvee Ulta mee eee ean aires 230 
Bend: in, chord .A=9-L: amchor armis.cc heise scans bees eee) tec ace en ere ee een 231 
Bend in ‘cross strut at foot, of P-4 post.ce.c.) Sucse) eoeeen sielaen aie: iia tetera 236 
Lacing of chord A-9-T, strained.cci.css nstsec, ocalee aoisak apes liehe sa ae rtan et ween ate 237 
Loose rivet in second tie angle from cover plate over splice 8 and and west 
GONCVONEL ID careie eis Sis moe pee Cn CT ee &. shai’ ons e atUCe di tecnaee, Gaeta rae enn seer 237 
Bend at splice of chords 9-L and 10-L anchor arm......%scus <0) «sce sudeh Rhee 247 
Ribs did not match at foot of chord 10-L anchor arm and had to be jacked over. 247 
Shght error in punching on main diagonal, Montreal side.... ...... ...ss2 seoves 249 


Record cf shop errors found on field by Mr. McLure during erection (McLure).. 249 
Batten plates on dummy chords A-O-O-R and L at connection to top of post 


P-1-R-L interfered with chords and’ had to be cut off...... ..se05 seovee seeces 250 

At connection of diagonal A-T-4 with top chord of truss floor beam A-F-B-8 
anchor arm, 7 holes on each side of diagonal did not match floor beams...... 250 

In connection between S-V-5-L on top of hanger A-U-T-5-Z-L anchor arm, two 
. horizontal rows of holes did not umaten. a<.cncmeeeetas tenn eee. Pree eee ieee 250 
Slight dish on top: centre post section O-b-1-ky amds lin. mela ine ite ieenetee aes 250 


Top cover plates over centre posts C-P-R and L connecting top laterals on canti- 


lever arm. did not fit connecting angles in post sections.. ...... ..sss0 cesses 251 
Warp’ in base. plate of each shoe..ncsagueeacs ultauslcieee sens dale eee 251 
In bottom transverse strut belonging to truss 4-B-F-B-9 of cantilever arm, end of 

connection plates had to be chipped... ...... <.<ics saasiee te diene tee meee 251 
On end post of cantilever arm, plate lapping over chord extended too far and 

had to: be chipped... <sdfacay aie -se task oe poe ce eee en eee ree 251 
In tops of end posts on cantilever arm, outstanding legs of four vertical stiffener 

angles had to ke chipped to_admit connecting link... ...... ...2c. cecees ceecee 251 


Bend of plates between: centre post and is=P-5 ae. yee ceo eee eee 252 

Deformation in compression members in advance of erection...... ...... wee is 253 

Bend in splice between chords 7 and 8, cantilever arm...... ...... . eyes 255 

Failure to line at splice between chords 8 and 9-Lu....c. cscces ccceee coocse clece. 255 

Several errors in lining on anchor and cantilever arms....... .-..++ scseee oeeeee 255 
Douglas, Robert C.— 

Bridge Engineer, Department of Railways and Canals...... ...... cesses seecee 332 


Went over specifications with Mr. Hoare 
Not tonic ally reforred.tophimienneeiekciwicn.ss ¢ «once heed MRR noe a letetite 333 
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Douglas, Robert C.—Con. 

Approvalenorolven con advices t Lome hiner w ee aon een center ic lecieliets ele erelals 
Specification for tenders AN GINOMLOLEOOMSERILCELOTIN ee. ohio einen en one en ey Ee 
imstructedmtovexomine: Sub=struckhuroysie Hack wesniden onsen ee lee onieine uiancrctals 
Considered Quebeo Bridge merely as a subsidized bridge...... ....5. eevee eeeeee 
Amendments of Mr. Cooper to specification of 1898...... cc... ceeeee wee eee ceenee 
Report dated July 9, 1903, upon proposed amendment.......... ceceee ceeeee coeees 
Objection to changes.. Ree stecomciesctelclen -civisateiedeisiere schol ke eletavelen ete vioteles Celeer elev) acsusbslalautatsteniane 
Original contract “governed SoM Tate Ate. prchshahenete™ eveecerevel = avert aphrie terete Ta aldicncthe te fo letersis heneekniets 
Too important to ke left to judgment ofl Mp Coopers .ts le to ice otnielele) myeldrae 
\Clonaisindliatinics “cmyechnerass s | ovals ate Asam nner ccane chad ah. UOC mens: Conner 
Cor respondence with ‘Mr. Hoare and Mr. Wolfal, Chief Engineer, American 

Bail COn COG eae ae Rib ecm Otto LIne TC Tener eR a RA Em See SEE A 
Rersonalpkettersanomeicenioare. eunon lore 190Bse: ser aeemtee inak melee ehn tee carneecrtte 
Amendments agreed upon by Mr. Cooper and Mr. Schreiber without consultation 

WECM REDON IAS ou Li irin Mss ce can bk Naa Why BREET SPEND PORE, Gad Eider 
Examination of detailed TOL AING radecheley ARIS lotaaraksis otis Wareleraoys RA eee here aie Sermo aetna sae 
Order in Council, August 15, 1903. approving change in live loading...... ...... 
Notes made in 1903 with regard to large span bridges (Exhibit 67) Deep EAC 
Met hodsobteRa ml Mia oy PLAINS. .*, % sisters eocitoe) ee aroha cette toeitemee eee oie eiotcters: op earevenetar 
‘Plans correctaandiwelle draw. accchepecti- coe aoe oseireeeee eee «ots aeies “URaeisew ate 
Mr. Schreiber takes the responsibility... 0 ..co.00 dees, aeleaee aeeese weeane wee oo 
Appointment of resident engineer not proposed...... cc..0. ceeeee scenes ceceee 
Only visited bridge during work ONE SWOSERIUCE UBS: to ciss) voltae ale Uakcnitaaon ite sued Rte acye 
Regular procedure in regard to subsidy bridges followed...... ...... ....0- seeeee 


Edwards, H. L.— 

Inspector materials at mills and shops for Quebec Bridge Co. (testimony)...... 
Appointed May 1904, by Mr. Cooper. with consent of Mr. Hoare..../. ...... .....- 
Instrichionse eter ver pally ecm satecics «cece ec cas eaueliere ucuiiee Meesm we 
Specifications used in inspection were Quebec Bridge Company’s, Mr. Cooper’s 

Org oOOd sr ANC COL LAL IOX- CIAL LOSGSe« ce saislec ee ruaterele ns alele fs sualeloeis oie Maishareition | ots titel Mbotelarei'ols 
These specifications received from Phoenix Bridge Company.. ...... ...... ...0-- 
Special tests of eye bars incorporated by Mr. Cooper in article (proceedings Am. 

Soc. Civil Engineers, 1906, Vol. XXXII., No. 1, page 14). 
Reports of tests of material (Hxhibit 28).:.... .ccce. eee eee Lae Lnpie amid eo 
[RCEsaa kc wale deo a aor ks tte o Ree eh eA Mae OA AGU mri aie kote s oom cc 
Little unfabricated material needed to be acral (hoy; Vein 5, peeeere oe ee cee. Lee Seats 
nspectiony ott abricaton: \COMTUMUOMS A LMSMO Pc. tosis ps. eiethde wis «ell Ws cle cle ol Ulorelehts 
Some members sent back from finishing onariaient. |. cel. Swi etme ee 
Chietzcomplaints trom teld Teferreds toe palncimores sence etree Vicia, cise ce labeteeiaers 
NMethodsorrcheckime Smipiniemits acess c/ersesierec_e.s1diecrel “olahsisusucr a ebievelar cie/oisvofone sfeieteroamyaneiereuses 
Number of tapes rejected Spalense Heiss TROIS. SLC Oe ater Glee siatslan onc stenersy! eines 
UMUuSHola pain SsecakemaL Deo aCIIGes we carts masies «Gecmure eialece abi leraelcielcke seorcisveven Solcvelsielel bepeieabers 
Instructions from Mr. Hoare and Mr. Cooper re standard of inspection.. ...... 
Chanvesineyex bar, SPCCIHCAtIONGrauss ssc. som haa sajckeiis Pietd seal mcnaiclene tale sem auss ene 


Edwards, HE. L. (Reference to)— 
Deseriptionpotedutres™ (Hio ate) pacts cise tm Ae sre retains ae se mettre asain ae eee eae = ae 


Esmond, Michael, boatman (testimony)— 
Between 10th and 11th panel of caisson time of accident...... ...... ...00. ecceee 
PESCETP CLOMMO ba COUlA DSO rs rejeveitre ge sie lckaserey e'ekonsToralod. creceveleta Me « acne ia a ancients: Melon. Leche ae Pe 
NeiMecravcllorgtelLsstlalmn ClO Ute se.c eerie cin Mukti lee cme trcen cua: meee. eee 


ECC UOR MADD ION CES MWGAINS) nile nies ba’ Shs lala a ke doce eh whith yap (Oale om Sl wiraissin oy cope Soseoue 
Specrabereatures in connection with. (Deams)5...0. s...0: coebaet ececes mseees emehas 


Erection plans— 
Prepared by Phenix Bridge Co. and perhaps submitted to Mr. Cooper (Hoare). 
Supplied to Quebec Bridge Co. by Phenix Bridge Co. (Hoare)...... ...... ...... 


Eye Bars— 
Article by Mr. Cooper on special tests (Proc. Am. Soc. Civil Engineers, 1906, 
Vol. XXXII., No. 1, page 14). 
Change in low limit from COLOUORtOR62.CO0L poumadcm (Edwards) sens. ace ent nerds 


False Work— 
Specialeteaturesmoie (Deans teu saaaee ee tecmete cis chcetince Ones located teu e meee 


eV EMOMOANTZOLLONT (SOAS) steer ste: cos elesio icles SCR eek EAD. Gise ARRLcehl Liblawcisakttife so: 
Failure— 
iBeliretathat 1: took place: ins bottom chords GWiclure) tases sesecs ceeees coeees coos 
likely irstainwohorde-mtoreo-he(Miclimneym ts... scieenaeete re ect eee ee one cr 


Gingras, Amié— 
Mess ao OL Oven (GOS DIINO TV )ratye ren. sas otototseetes cos/acers eceole erenhetetein oA peicierel sialeverciel Maicte ie eee eile Sune teeh eto 
Near office Bite TUNES OL) ACOLMCM at-saterajer Metelatoieley SRO BEN eretete efsen- eo ees els SPORES A PN ree 
iHedaheand: Dridgexnas, colnet, tally eeemtle stair ciatn octets as suis. cou miemctee es: Umea mae 
Ale cocMen OU OR MAM COnOUSs erecta, sapere Vericlelas) roclthisen. siecenie Gbeticae Suses ceo dans 
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Haley, D. B.— 
Bridge worker (testimony).. .--+-+ seeses cerns t siseees cee oes a Bam ats silat Selarsiaee ne 
On end of jib of traveller over 4th panel, cantilever arm, time of accident...... 
Suggestion that cantilever arm fell off and anchor arm fell afterwards...... ...-+. 106 
Bulge at splice 9, cantilever ATM.. 1.1.6 + ceeeee veces cee eee ceeeee eeeeee seeees 107 
Condition of joints, cover plates, &C...... ses... cece ee cence e cence tee eee sees 110 
Measured variations with Mr. Ward and Mr. Cook...... .2..02 seeeee seee coeeeees lil 
(Recalled) .sss0% ccweast sevens vena ee darac’ soiee eel teupingye steels Un ham «Nella tase nnaaS 119 
Mr. Yenser afraid of bridge.. ...... .... die abbuciene Wlepiea eel eels! lolly se lealctee emneanene 125 
Ordinary care used in erection and appliances good.... ...... sss.+. + aloes eee 126 
Mr. Yenser not in supreme charge...... | Meeiee bemncia evlsewe ep eevs! Snieeae | om aulee 1 26 
Yenser moved traveller against his own judgment J ROR FE ee ee BEd Ea eee 127 
Report of conversation between Yenser and Birks re traveller...... ...... ....-- 127 
Removal of traveller slow owing to shortage of men and bad weather...... ...... 127 
Reasons for shortage: of mienicwecaic Hei i 0 fo'eointnieeme roheeten oleterolalotntcle «tele felt nehele aay Tr 128 
Strike.on work, August 84.060. veialoes- sterve cin: loreal len toletetele oitete tele temetere Cretoyine Tonal ane Tere 128 
No question of safety involved. ....05 c.jc00) «stile ais sjesiee eee einer ieee atts fet eete mete rete oe 
Statement by Yenser that his life was in danger as well as others.. ...... ...... 129 
Hall, Ingwalt, bridge erector (testimony)— 
Working on top of main traveller time of accident......°....0. ...... «+ Potters, Woe 99 
Traveller being taken down.. ...... .... RET aCe ROOM TOD IE iceton Cn Dobe 100 
Main traveller resting on bottom chords*ot bridge...... «s7.ee sicaene enciee ) meetin 101 
Deseription of accidents... circ fete ecistetee atetere ei ptcle hooters tater metnteteet Be 28 wae 101 
Bridge fell asit tipping on “an” axleses ecm os seer etree eee eee ae File che tame 
Saw no defects personally... sts 0 sire clave eelmarecten ere ete eel lien isoie tse sretete Michie ae eee 102 
Springiness jof bridge the last day. .- jam eiawemssre otic tae peels) si) ieee ieee nnn tates 103 
Hoare, Edward A.— 
Chief Engineer, Quebec: Bridge Co. (testimony: jaw. cic snemn iene omar irate ror neerietaate 49 
Appointed by directors Quebec Bridge Coc. <i ccc+ pews eerste mites mera eee entails 49 
Employed on: first. surveys in: 1898... Uj. ceie cs sles cls te) sietsicie naan atc) telat erstarete teste atenneenns ere 49 
Agreement, 1900, for services until completion of work...... ...... ss... sevees 49 
Record and. OXPCTICNCE: .c00. cisiesac = dic te seiseleterc’ cie'ess mr eiaiete ores aimmeltiets en imate te emma eat 50 
Powers and duties as Chief Engineer, Quebec Bridge Co...... 2.200 cece coves 51 
Tenders. received for building bridge... .3. s. ccs. ee eecl mies suite eral ne ero eee 52). 
Change in specifications from 1,600 to 1,800, ft. spameece) sachet eens 53 
Understanding that limited modifications in specifications would be made after 
contract, SigMeE 14:0.) wins elena cerseleitalee ates) aiblete rer Metetels cteralatere Ter cametale teeny Talat ie amnenener Tae 54 
Amendments to specifications prepared by Mr. Cooper.}.... css. cesses ececes 55 
Couferences with Mr: ‘Cooper .cc\.c.. ei iewis cerersinsre i oins| cave Ne Crete mre ete ceete unneetne fete ie nen 56 
Specifications as amended: by Mr. Cooper final... i202... cecmmeen ee ene meee anette 56 


Contract June 19, 1903, between the two companies defined his powers (Exhibit 16). 57 


Appointment of Ma. Mclsarnes: er econ. one ae ee Selec, fad d cw sal ee Nene 58 
Mr.-McLure’s' duties (Wxhibit. 22)... 9.0... 0.) desale ster sesstietsie tmeinte ieee) teen eee anne 58, 59 
Duties of inspectors of mill and ‘shop work, .2-cc emeeens see omega eee 59 
Importance: of inspection in storage yard. «0.2 senetemes ce kee eee ee ee 60 
Metal-imspected both at yard andebridge..\s-c:cemseelciei oem eit omen ene meee 60 
Dimengions of members checked by Mr. Birks and Mr. McLure on cars.. ...... 60 
Mr, ‘Kinloch responsible to Mr. Hoare..co:e)aeniec cue ieee anne ene 60 
Mr. Kinloch’s duties chiefly detail works sl.-scie) ence een nnet eee eee 61 
Relations between Mr. Kinloch and Mr, Meliare,s.. suet eveneeeecemneenearenieer 61 
Powers and duties of Mr, Kinloch.; .. iy.) causes tener coenen me ei 62 
Authority to stop work not conferred on him by contract.... ...... ccs. weer 63 
(Rocalled) vx sieve “cet oe an babes ne ogee 6 Sue CUE eee ee 64 
Authority to stop work, previous statement qualified... ...... ...... csecse overe 64 
Field diary kept) by: Mr: Meliure: sxiz; «< csr eve eos weenie) (osteitis abel cin aetna een 64 
Pergonal visits to bridges.jowes. occssccclsecee mtbelee ede nis ote il ee eneTe Enea en ener 64 
Proportion of hig time devoted to Quebec Bridge....as sccs scmenaeeneee ee eenne nome 64 
Method of making inspections,:.....<0sccs. o> ncecllon cee 2 eee ene ne Eee 65 
Vinal and most important inspection on bridge itself... ...... .eecen secees sesees 66 
Respective authority of Mr. Cooper and Mr. Hoare and Phenix Bridge Co.’s 
Sith tls 10 re ON ae a DOGMA OAC rm EI SOre NCO © oso G Aadodo. sOdoas) sade. 66 
Modifications in specifications, effect on cost..-... <scee een mene ean 66 
Final responsibility for original specifications rested with him...... ...scs. ceeeee 67 
Mr. Cooper absolute authority on modifications... ...... s:ccce sicces sevsee chasse 67 
Preparation and approval of. planeof bridge... <5. «ss: css. ds eee nene eee 68 
Specifications based on. ‘standards. «<r. ssccds 05 son eee 68 
Mr. Cooper’s decision re inspection of material final.... ...... cecces seceee ecceee 69 
Phenix Bridge Co. primarily responsible for erection.. ...... scseee eevcee sesece 69 
Hrection plans submitted to Mr. Cooper. .“cs.00 cecil eoence ibe etre Leen 70 
Quebec Bridge Co. took ground that responsibility for erection methods lay with 
Peeaix Bridge Co. 4. s:4..vas tag Wie eae aah eo Cena ie Gee Reed 70 
easons for appointine Mi. Miclumrosstes cm ee nee. aoe mien mnie: sian SLA eee 72 
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Hoare, Edward A.—Con. 


No recommendation made for appointment of bridge specialist to remain on 


eee eee orb eee eo esee 


Phoenix, Co.authorized to use Mr. Cooper-im any, way). <i.ces scccs > cesses hese 
Mr. Covoper’s visits to bridge..... A, GbIO Oty pinot tera eed Vb Csr oicis scan Gun DR IOC COC 
Quebec Co. relied for protection on engineer resident in New York.. ...... ....-- 
IPersonalentervieweawithe Maru OODCTeiacte ameiitccts coke ee ee oe et ome eon ees 
(Recalled) ...... .sss04 sss BOO! -BIOBAG SOOO Obs BRO ACSC OOOO ER GEOR eM OCreR OECOn Trea Gn 
Considered reply to question of need of specially qualified resident engineer...... 
CR eCAl SG) Marner eer tere et eee t Aen nce Ve tO anata eee tiee ptleh ee en aes 
Considered reply to question re personal visits to bridge...... ...... seseee ceeeee 
EVE GOT CME DINGO SAO TLOTL CO ae iereie om tireve eter eisotal' late To el ioko ls: ete “oPeteen were orcs ere en Staite etaitane aus ae Oakes 
GROEN 8 )ehedadl Dan Sr stare monn IMcecon for, Mesto Me tevarecd stgeete sitiays;'« eisfoiels, 5 eetvelats nik taxapeisiale 
Certified copies of plans of bridges put in as Exhibit 33-A, 33-B, 33-C and 33-D.. 
MEVSC AILSA eee ciese cette aetroctoctoloy meleieiaelet baretolave eure erevere’s enc pis ois ore oes abet Monies ase) dopo 


Agreement between Province of Quebec and Quebec Bridge Co. filed and marked 


CIRECALI EG) eter eereiertiate sists rtate cree crna’ cavaistatatemareta svenerseeneratc te tray Panera cian alee altace emi ns ales Deaton aiese 
Files monthly progress estimates and diagrams (Exhibit 42)...... ...... ...-.- 
Eveca lle ch) Mrmmepte esc aters crs creo: (cio orebiarotst arc bay ere oleae me RN Saal oe pcvcio his sab sls eMims srdg eens 
Defect in chord 9, anchor arm, and 8 and 9, cantilever arm, called to his atten- 

LOMAS US Lig are weit te siete Mecinigloievoumareeiiels, Leticia che miciaitcaisiavsiecieie aie eittorie) eersictern mrcisterseks 


SHO) Kon OEUI RA ERC CehushE hao: onthe OoaoD Uodons Stosnu Modo s asdcad) Guckee ouaeDk 
Molephonic: communication awith ‘Pld ges any liaise semisiers i elorrsere Mads cisioe) ieicw siete 
(MUL COPATIACHEl Ar GHA TIOS tard ce cereh ctcle se ines. oe isles b See eieeraieis siahonle aie ote) arch gis goss) tie sta eldiaahectene 
Movements in regard to bridge work from August 20 to August 29.. ...... ....-- 
POSEELVOUMIOT WOS. CMeTOnOM ASU tes irs. Sea care ct vc celebs enemas orale thn: Deane oren suet dae. GRASSY 
at ley ee Tove ny ines POS RDIOT) PERCE COSC CRE Coecin Pere Aer 
eflections in ribs of chord 9-A-L reported by Mr. McLure to Mr. Hoar 
Mrs Cooper,and by Mrs Birks: to Phoenixville... a.0-itees va antisoee. tess 


Mr. McLure instructed to go to New York but before going to examine bridge.. 
Went to bridge morning of Aug. 28, and met Messrs. McLure, Kinloch and Birks. 
HVOLyt nino LenOLced pa LMm pen OCbCOMGUClOMsreisra. io sits sera beberle sets stoave vouiecet ctl wo Brace 
Matticine von, Chord eA-d-lnesliohthyestra ined jer eric ssiet cs tocalee sie seeineei Ree isc Sie 
Mr. Yenser’s reasons for moving traveller ‘too many men out’...... ...... ...... 
Mine Yensercociied.: Lon Des Ulte atteasere. oie seek sce ne ireriee eer eee net. cece Hatten 
Mr. Birks’ estimate of effect on A-9-L of moving small traveller.... ...... ...... 
Mr. McLure told to hurry off to New York and Phonixville...... ...... ...... 
Made ro personal examination of parts under discussSion...... ...... 0.20.05 weeees 
Total stress’on chord A-9-l, about 11 or 12 million pounds.. ......-......:....-. 
INraehIrksLoLd: Noteconsiger: 16. dangerous, se suses sae avec scl. bs: cscuekicc ew ann eau 
Repair of splice between chords 7 and 8, on west truss, south cantilever arm...... 
SHilleumdeciaed awhensbridpercollapsed syeou ann ise ai ciies soriceccos isthe a eee 
Dich an top section Of MaINeCENtHOPOStsatte vacivets teloriaciaieielesion © sien os eiaeee cue seieos 
Seldomucormesponded with Mr. Coopers wets -ciheis cs) aime cite ieleubeierseisese vests tne nete 
Wiha Mir Wen ser a CUlbal byenGarG secon sete Gils cakes Sicetelo ats orles REAT eyed ese ea an ete as yc 
UE ore COVE Savoie walle Vi PenDaL TICS ret aaamerretclsrs ke nisiershjaliterc avers Pace ae. to eerie ee 
Slight distortions at splice between chords 8 and 9 reported by Mr. Birks...... ‘ 
Mr. Birks reports nothing visibly wrong with latticing...... . i Ah ak eee 
Mr. Kinloch sent to storage yard to get information about previous repair of 
TOT Ae a ince RRS a cee earn  ccolopiene heer toy ee IRE ret ad Slo ond Seis Ga ea va he dae 
Returnedstor Quebec abowtadi pM .n sterneilamy entden amine ouescias Sone eien ode ait 
Mr. Birks thought bends were in chord A-9-L before it went into bridge 
Binkspoald a lmcomnot think sat taecerlous malalt —Nskes a aeciOn:. bic o. scene neers 
MO METINCTILGMOTION EDGE SOLED seats oy Meretcterere Pence oho SimTenr ah ete eS EIS Beate ORES Sh Ee IE Pree ate nt ene 
Didenotayisipmhouvmdgovand did not telophononsm sath a eens eee cess oe hetero ce ss 
Tixpecting to hear from Phoenixville or New York...... 20.05. cece. wecces ocvse 
{uaicarnn wagons Whe. JORRUNS .. condade GAbROG BOOGSS BXOK. Soe eunn Boacee LA saps SP 
Dailyainftormation by telephone trom Mbridge:so...0jidacet Ua vies ea eke Me eee 
Ten hcurs elapse between discovery of deflection and reception of report.. ...... 
Would ne required more information before taking action on an immediate 
PEE eae Chie rot et tlcletar os cain on 1G bila neat w Rataitin SI aMERIe LAST DIN oe ce teet tak oe: 
DpMiGm OT THOVCMIENE OL TEAVOLCD 0: ivgalein’ caxe's Pete: (oe ota einleinialeti eng cioe (ileus 0 sje oivip « 
Gave no definite instructions regarding the matter...... ...... ...... ..2.0. eaee 
Believed that ce iron wastto be-crected 1200s Le Oe es ieee Tere 
Notrconsultedewhen ion was aadeds to panelvenscs caceee ete tee. Meee ue, oe 
Repairs to chord A-9-L examined by Messrs. Hudson, Hoare, Kinloch and Szlapka 
Sra VeR OOS. pu crt mete silts 2 aerets &.2 erereriainia vi sms ree Ae mation ice casasipacs Urere estonia a ad's 
Ghordiwas: straichteandsin, good scondition™theniy imi aaceries sauce 4 cnt omen cc 
Made ro personal calculations as to increase of strain by moving traveller...... 
Gave no further instructions after asking Mr. Birks to make second examination 
EMCO Ca ACO: Lamon ee Ot heen terarecinting am Oiotio coco eset iawaeeraoin lsateeehoe ccads 
Nowincpection tot chord \ON-Aws ce) oats eos gses secs cin a ooaideboacles © sess rie 
DianancentinmwithetenUersss S.aericeie asics ccf eemiteeratiestae wr emcee aces acts a Ae 
Reever Ves canteens) SEPP E LOD OD OGthOe OOS. HOODIE \ Sepwndy SSnseS aod CUgeed! GA@SEe Bees 
Statement in explanation of previous evidence...... 12... ..0.00 cevcecee ceceee 
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Tioare, Edward A. (References to)— 
Final instructions from, expected by Mr. Deans (Deans)...... ....0- eeeeee sreees 18 
Responsibility of (Deans)...... -+seee eeeeee seeeee seeeee erence eeeeee seeeee eeeees ie 
Appointment as Chief Engineer (Barthe) Pe ee on mance dimtoos, potOO 
Appointment of Mr. McLure (with Mr. Cooper) (Mcliunte))yaweeee eee meer 34 
Verbal instructions to Mr. Micliure. cn. cesses +0 oll cletiam neletntes meter ita evs 35 
Reliance on Mr. Cooper’s decision (McLure)...... .ccce. ccesee seeeee ceceee weeese 36 
lludson, Mr. (References to)— " 
Assistant Engineer probably on bridge when 9-L_repaired (Deans).. ...... -.+-+- 156 
Examined repairs to chord A-9-L in storage vard, July, 1905 (Hoare)...... ...... 289 
Huot, Joseph A.— , 
Timekesper, Phoenix Bridge Co. (testimony)...... ....05 seeeee ceeeee ceeeee teens 74 
Position of men on bridge on day of accident...... ...... ... ralelen a aebeatie su haa ereee i iersie raters 74 
(bist. filed ac: Exhibit 24), ....<2s5 cste-s se) elete ren ola sue\oten seal chorale tere te (eerste te eae mee aes 74 
On anchor arm when bridge collapsed: sc. ecto omits melts tomer ital imme tera t eter rete 74 
Ran up collapsing span to approach span...... ...... «++. BoMinGsonen oatdaA Wei ote 74 
Attention first attracted by breaking of compressor pipe line...... ...... ...-.. 76 
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Description of markings on Exhibit 24...... 1.0.5. .ssc0e coceee secre secre veceee 80 
Inspection— 
Phenix Company’s inspector of material at works (Deans)... ...... .....+ seeee- 8 
Quebec Bridge Company’s inspectors at works, Mr. Edwards and Mr. Meeser ; 
GD ht) ee ee eRe cS WwycGriclio scant modo —o aodas ciated oie eee teeter 
Method of marking inspected material) (Deans)... .0. <2.-.. seeves wesley) sodas 9, 19, 41 
Inspection after leaving works. (Deams)i.n. ... ei! «cs sl eee salen iio dled ternysaietastet: 20: 
No systematic inspection of material just before erection...... ..6.. seccee ceeeee 21 
Mr. McLure at first assisted shop inspectors (McLiure).. ...... ..000. scsoee ssoees 34 
Mr; Kinloch*s ‘system. of (Kinloch) petce meters cn cle stn tetlerale eet) enna aters Peter 41 
No report reached Mr. Kinloch of what pieces passed inspectors at Phoenixville 
CRANTOGH):.ccice dso: !as eeelel deen eile Maleate salto te) etaye ite: ate'e rntetitleleteys era MtcTetet este) Teratn emmet tent 41 
Mr. Kinloch inspected on blue print instructions (Exhibit 60) (Kinloch........ 42 
General oversight of structure by Mr. Kinloch (Kinloch)s.%..00 eaeees sees en eee 45 
Of material at mills and Phoenixville (oar) ns a-. semen tes eral eatetetactet ate 6s 59 
Method -of Mr. Hoare when yisiting bridge.c...ss.sees Teese. snes tener serrate 65 
Final and most important took place on bridge itself (Hoare)...... ...... .....- 66 
Mr. Cooper’s decision re inspection: final “((HOare) yee. scenes oie soc ectetts tenner ieee 69 
Duties and powers of Quebec Bridge Company’s inspectors (Hoare)...... ...... 7a! 
Reasons for appointment of Mr. Mcluure (Hoare)...... ..600. cevces seeces covece 72; 


Mr. Edwards, inspector of material at shops, appointed by Mr. Cooper (Edwards). 138 
Reports on workmanship at mills and shops written to Mr. Hoare, verbal to Mr. 


Cooper (Edwards) sca ws urea piss acta e' wrasinse Ge oie ole rete heim cre eae ey menial ae eae 139 
Little unfabricated material needed to be rejected (Edwards)...... ...... .....- 141 
Of fabrication. continmouseatsshopSia.dss .seceel ere eatin cine eteneeir eae 142 
Methed .of checking -shipmientsis ys i. oc) Cieleetes isaistelie tareie el cls mere oe aut eee ners 142 
‘Tapes ‘rejected. for shop US@.« ‘cess Hate solel asters Met eee. ie ee te tee Sete eee 143 


Method of taking long measurements at shop (Meeser)...... ...... seeeee ceeeee 1 
No trouble in enfcrcing cairying out of specifications re manufacture (Meeser). 147 
Close inspection of erected members duty of Quebec Bridge Company’s inspectors 


CG." GUNG) .<-) 1 nr arm rE en AR ek ee Saab o meses noados 180 

Reliance:cn, Quebec Co.'s inspectors’ (Milliken) ieee nce eee ane ne ere 181 
Instrument work— 

Description of methods during construction (Cudworth)...... ...... ssssee eeceee 31 

Methcd- of taking observations (iclame) epee enter iter: cliente ce en cee Onna een 38 
Johnson, James— 

Horeman., of bull, gang (testimony). . esiteicmver siete) leicester eis lovolaeeiiite ee eae 96 

On ground, 15 feet west of second panel point, anchor span, time of accident...... 97 

Stringers on chord third panel back from pier on anchor span seemed to part.... 97 

Sawile-Gelects. Vo csaei susan ed He ace ye lersscsata, bie hkue ahaa Oana Retna ee een an nn ne a9 
Joknson, E, Vi— : \ 

Inspecting engineer of subsidized railways (testimony)...... 2.2.0. scscee seevee 330 

Vis ted bridge about once a month to make progress estimates...... ...... .....- 330° 

Determined quantity rather than quality of work...... J0.... .:0s.5 sosses vuln. 331 
Kinloch, E. R.— 

Workmanship and General Erection Inspector (testimony) 40 

Appointed by Mr. Hoare and reported to him verbally...... sis Ae Mester t vee 40: 

Twce.employed: on Quebec bridge...” eis. iin.) cave. 0 eee ee 40: 

On the work during erection of approach and anchor SPAMS sc, was este: ee 40 

Description of, routine ‘work.,.//. \ pase pean tec en PERE is | 41 
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Kinloch, E. R.—Con. 


NoOETIVetNeRUntiledone salter erections nnn. ose ycleeeia etc: os Stee Laer 
Temporary koltings checked for sufficiency 
ETPACliCallhyaollschORG, JOINTS DO Wed memeiaeetiay cectefes ce cece mein ci vecenie tate cian Mel sie es 
No actual authority over workmen, but recommendations generally adopted...... 
SOMOMUDINESeuS) Sug Tested unotsG@oner mast t se ae.) (Meise ce a moet y ie tticaes etticeme ains'ere 
(Further explanation at page) 
Record Of EXperlencoawestedtcreesc dete wie coer ees es og dsine Mees tex 
No authority to order work stopped 
Civecaill dh) wekmner Marrone arottae os eee iis cine niecaieaias SOekee ei Onset or eters wee eae, sterols 
What he actually observed when bridge fell 
Entering office when he heard noise...... 
PorcalemcMednstonulygan detrei OLIN teresa cei sok ore nme etos at claire ca ein sre iy wisiciare’s 
End post on Quebec side trembling...... ...... 
Centre post peaks settled straight down.. 
INOtICedUNO Mb USING LeILWEr Wayne cheties eke Conte miciethenecasee (dette seiies 
alse pulledecutwoxrds alone DIGGS cance wccine wwe. cts cient semen aioe sles tiers 
Saw no indication of where initial fracture occurred... ...... c.ceee seeeee ceeees 
Defects in material and workmanship during construction. (See “ Defects’ for 
detailed index) 
MG OdmolgrivOllMPat ac teMs orcas cose team eiettiee hc hee cae same 
Examination of structure prior to collapse; = (See Detects) nen «eet. onetme teeters. 
Observed bend in splice between chords 8 and 9, cantilever arm, about Aug. 20.... 
Lining OLGCENtTOUIUUS ure ecccom ots ices oie aionine. See meee ieee. Geek 
Seemed to have increased a day or two later 
Kept.closa watch Ob chords 8.09 And JO..woru cont cce see cscs Oocccoben ee on cnee 
Discovered bend in chord A-9-L. anchor ie Aug. 29 
Called attention of Birks and Yenser to it...... 
Measurementssmade, by, Kinloch and! Mecliute.cen-. cs.e-c co ceece one bee ue sare demeeiare 
It was decided not to move out traveller pending instructions...... 
Measured chords 8 and 9 in cantilever arm 
Melimreswenteror @ Ue pect OmSeon ELOaT C tae «ccauilcrys ola'ss palevsroicrsbeaus eielers. ie sions Uietesiavaren peat eors 
No visible defects in chord 9, Quebec side, anchor arm 
Thorough examination made of whole Pride. ny sccm  os sels ees ech es see oe) Doele ees 
Next merning foreman had orders to move traveller.. 
Traveller moved out.. ...... ERA aes “Semis Subeeaer, 
Two sections bottom chord, suspended span ready for bolting 15 or 20 minutes 
PeLGTencollapseentescsce cele eres cen Cicer ee eee cosele orersaee's, core ciache ih sccienern: wares 
McLure goes to New York to explain matter to Mr. Cooper 
Mravilodrosvicitsoridger Wednesdays Gite veces + cssu.ol ihaeece seilesia emeecle selene 
Last inspection made of chords about 4 p.m., Thursday, 29th 
Thought there was something seriously wrong With) Chordsec saacinn samt suse ener 
Mr. McLure and Mr. Birks make calculations as to effect of moving traveller. 
Mr. Yenser not satisfied with results of calculations.... ...... 22.22. ceceee seeeee 
Conversation of men on bridge about chords in anchor arm 
Vasitshote Mra diohnsoneiGovernment, Inspector... (-.scs. a.ccss. aeccce Weave Gneeen 
Disagrees with Mr. Haley as to description of bends in chord 8-R, as shown onl 
EERE ATA Siete cuiecls cele cnsiciee. celeste we stein 6 
{Inspections by Mr. Hoare 
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(Co) 0 eee) OS \ele 0:0. . 1010 © Wei (6 che wisle, 06.4 p50.0. | (0.06110, 6/6) | ele) #) chee 
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or ed 


Ce ry 
eee e cee eee- eee eee see eee Cee eee Cee eee coer e te eeee eeeeee 
Yosee ec eeee Ceeeee Fee tce cote ses eevee 
ny 


eco eee Fee eee wee eee Fe oe ee eee ee Bee hoe He ee HH eee ew Fee eee te ee 


fa icetion: of pein bee BELOIT COULA WSO enc erer=)e, cress Voletcceietene eisrolcinss Siro co ae 
Assisted in taking photcgraphs marked Exhibit 34, and himself took photographs 

MAL KCC DIG IO. asian isclersles. sersie cri sisters 
GRecalledi ere cams pai ta dao n sete We simon Camis 
Explanat on of evidence of Delphis Lajeunesse.. 
GOndiiOn Of LIVECLN ATTEN ATMO LAD ODA Suretvaee cic cote ciorssel orice ue eaters ase) Sdioek 
Bend at splice of chords 10-L and OSA ING MOTE cATAINY iy steroid kctazere cy swatsrone aresee ae ecshcie toaster eroneee 
Ribs did not match at fcot of chord 10- L, anchor arm, and had to be jacked over. 
Wire Scheid lavaisitswiorles ce .cuke. ctcicbicisievaicbun exctelorais Micversrcleime-orsy craters 


Glee e,e:e)) (Se siea di) Hele), vale) |e eheletele! ele a)-p 650 


Sie @lakele yl eee sie se elelelecess )seceneleyn.» 
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Ce ed 


OC i ry 


Beauvais, evidence; reference t0.... ses.. sceras + EGR CIES bes Ser Uno angc i. GRRE 
MAUI erOLerlvetsi at ers id VAM Orr rer murs sic troumepe diate foldade le (o( tes cede ologsiol om kus (are.s1 Sige yssetolope We oor eke iors 
Recalled eerie toe Seehe pecise te -cppays atts Meyetere clays terete lerepeasl sot oremateecte mene eohiaies Lares aren 
nspectionvolemennlperawenecady s\n wdaccree dace mn +o iion lactis meicletam ratio eee 
(Recalled)— 
In A-4-L chord. 8 feet from field splice with A-3-L are two plates between 
Ewid MOMESLOSMW.OSEa TO Shir cte cle mteiNetrersel cleversi nom. Gisisyrosi ve Sielereie. Leleraasiv ofeach eae dee 
Three oak blocks with small plate between two east ribs 8 feet back from field 
Salted. INGE, Guivdl MctleWise aah Seooks Hoos oddone docond) MdéocG tooroe Obes 
Supposed blocks were used for spacing the webs.. ...... Sake acco Coa ee 
Method of determining when! 1oints were tight. -.)..., sss... .as-ac  eccses save. 
Movement of erection stringers before collapse...... ...... cece ee cece ee cece 
Critchmeonmmections: between tracksionm bridge. ..scs sce cl sec, escies sees 
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Page. 
Kinloch, H. R.—Con. 
(Recalled) — : eee , 
Statement (Ex. 61) as to riveting (Milliken) believes to be correct...... ...... 316 
LUCIO AIMMMAGLO Tre so alerts oon caterernte RE Ee sacs Saesod ode ues démstoc 403 
ee ener mr re NGO CAOD OCOCOR coc dbin (o2s0u 6.050 5u6 420 
ody aguede) aeewed “aie vite Waddie) ao skheelee tenia ial i oii 452 
Kinloch, FE. R. (References to)— 
Directions for riveting (Milliken)... ...0- cece) lelersicis oMicisiells sieht eee 29 
Duties-at''storage yard (McTarre) si tec ren) cre tecrmieicreteciee el sielecee ts eiel det ote ee 37, 
On the work very often (Beauvais)...... ...... «+s. higchy.) Ac ctpeias Re, ARE eee 197 
‘Standing there all the time’ (Lebarge).. 22.10. seceee ceecee ctecee eeeeee reece 207 
Relations with Mr. McLure (Hoare)...... eidsvee scuslae (4455000 «epi aalondeteis pine 61 
No power to order departure from blue print directions (Hoare).... ...... ...... 62 
Dutiesvand scowers’ (Hoare)... ree meee eee eB ey siete pea eriigu 2 dee sleek le bate 62 
Sent to storage yard to get information about repair of chord A-9-L (Heare).... 283 
Keenan, Mr, (Reference to)—- 
IN GH bac ee hemakomarciohedatdelorids)idano0 dotioce doubce So0d09 wadens poagds Biedex 59 
Lebarge, Oscar— 
Erector. (testimony )ic.0- a cicraas aioe aici eloyereroven (ciritte total stotelete Meiers let oaeee ete teenie eee 205 
Working on top main traveller. icjcey stamina) lepers el lelelalste tile tele lene oleic iis eee aia 205 
Had heard of bent chords but had seen none...... ...... Seuss woe pao gece uo 3 205 
Did not remember that horizontal strut on 9th panel point was riveted..... ...... 206 
Yenser hed gocd ideas but sometimes got excited...... 1.2... cesece cveces cveres 207 
Careful in raising’ 10D, GC. cn -cee ee ieclete ete eleietel cine clelelolelmtelstel ds ieweal tts) dent t te meine 207 
Mr. Kinloch “istanding there ally thes time ie ao.cieyicie see neice enetsietel Some eet ees 207 
Description of his fall! with bridges 55. step tenis oi elaleletate™ oleae) nee nett eet Te 207 
Lajeunesse, Hugene— 
Bridge worker. (testimony) ss... < ieeen dasstetene sens sate piesa cica St) ot ares en etcetera 92 
At the main post, panels 4 and 5, anchor arm, time of accident.... ...... ...... $3 
Saw kend in 9 chord, cantilever arm, Quebec side...... ...... Ba s Metae oo betes 93 
Deseription of accident....225 siete ms coe el sertellel ecteeien ker icitcl tater ae etre ree 93 
Saw no crack in plate at. shoeof centre postin. steciscteecr erie aeeeeen tera eres 95 
Lejebvre, Désiré— 
Crane operator storage yard (testimony)... «scree see eater eee chr eee ee 136 
Told by Angus Blue, an Indian, that large lower chord on Quebec side was 
Rint 0 a: nn AH Srrrm nA AGOe Aoadsm nodeon Gonhoe-oscess atieae! Ssokoe 136 
Saw no other defects... s:. «jee 20. oe sisleferien te sielciskenmsteasicerciaimiate shila ntl ees 137 
Lefebvre, Joseph— 
Day laborer (testimony). .00cs 5 75s Weawae clea here e ema Ment niles Grn cant aan 88 
Thirty feet west of bridge and 100 feet from anchor pier time of accident........ 89 
Heard. loud-‘noise near, anchor! pierces, ecten ce) eaters nersiereren Uetaiereie a mete aire tater 89 
Saw no defects... ..:.0%) caaueluasitalemae sete eaten eaten tereraleueteret tere, er canenneT ar ene 89 
Levels— 
Taken once each observation, Mr. McLure and Mr. Cudworth working together 
(McLLUre)). co Siind so: eaccgie'e: wiesee me bale wfeys io fete diars eugene re iele tee mister ct fone mentee es 38 
Loading— : 
Unusual precautions taken (Edwards) siw gat. sce ececienied cee ae ae eens 143 
Drawings made for leading large members (Meeser).... ...... cescee ceeeee seeeee 143 
Lachapelle, Théodore— 
Hrector..(testi md ony?) aise. dias sravey o/s myers ae erate ste inte ete ote tatodt ter aia oe tan ee 134 
Saw nothing wrong about shoe on pier or in other parts of structure...... ...... 135 
Lafrance, Raoul— 
General assistant (testimony)....:. gears sesase soetes eyasce fot eer en 168 
Saw crack inva plate on lower. part ofa plersss..> cues croc poe eeee ae ee eee 168 
(Photograph showing shoe indicated, marked Exhibit 29)...... ...... ...... weseee 169 
Mark placed on back ‘of photo. to locate crack... 25) .00) nesses 170 
Witness ordered to proceed to bridge and locate crack........ ..ssee weceee ceeeee 170 
ito 0) ee ene EO ha Mn n ror idoctn, MrGdud wconone SoAbSs .d mack. wogace 211 
Unable to find plate previously described as being cracked.... ...... 2.0.4 veeeee Toh 
Lafrance, Raoul (Reference to)— 
Reference to his evidence re cracked plate (McLure).... ...... ..ecce ceccse cartes 253 
Lajeunesse, Delphis— 
Rrector: (testimony). 2. siie saci piss oes b20ehs oe dacun oe ee eee 184 
Working at point marked ‘L’ on Exhibit 36 on day of aacident...... ...... wscsee 185 
Description of collapses.i/7.. occa aoe fied ee eee eee 186 
Saw. bend im chord!9, cantilever arm=sscss en: can. oa) een ene 187 
Report that Mr. Worley said it was putiin crooked{ os.) 2 sn tt ee 189 
Observed bulge getting larger’ .....) ci. c.c cass ee bs oteee caeeeee te nee 189 
Wad worked at post 9-10, lower chord, anchor arm...... ...... ...... «sess olen, 190 
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Pace 
Lajeunesse, Delphis—Con. 
JOM nenrenanele pointed all, riveved Lupa qme seme euro ka, eae oa ee cee 191 
Mr. Yenser told him to put bolts wheee chord 10, anchor arm, joined centre post, 
Montreal side, but they were ace DUCE Dye WAtMessess amen eet ere erse ener crise e 192 
Did not see any cracked LOVERS Sip isola Coo pOR aC RCH MIRC eb HOG ChchC MORICht oie ICI OOOO CECE aE 193 
Lajeunesse, Delphis (Reference to)— 
Explanation of his evidence (Kinloch)... BYE NS sah Sista Maree cre Ulcer halt betas, Coe reales eislons 244 
Material— 
NOURCHSPOLMMDEaAS) err Merete nts otek. eae bois Neto eae ale) speuhte Shee deen Pe aade Matis 8 
ENS PECELO MMO ta CeaIlS) ieee care eran cl sone Peeve -crcih lor cveeror EI oe ee  o cee AE chld e a 8 
Assumed to be perfect leaving Phenixville (Milliken)... ...... ...... ...... . ee 27 
iINoneareiected@ath brid cea( ML CLUre): (ck ste cm ccaterncey Meroe Sete ic kes Babee 36 
Inspection of, at bridge to see not damaged in transit (Kinloch) Ases5 Re belie ee 41 
Inspection of, at mills and Phenixville (Hoare), (Edwards).. ...... ...... sees 58, 138 
Mr siCoopersndecisioneresrmepectiony final scmdeincll teed uGaceee aacloee eeaect bkleee 2 69 
Onibridgerat; ume soisaccrdenta(Wickizer))cus soacsetee elon metic om orieciale Rite oan idee ae 81 
Reports of tests at mills and shops (Edwards), (Ex. 28)...... ..c.e. scscee cseces 141 
Inspection of fabrication at shops’ continuous... Giscks .cecs seecen scecuis clvewes 142 
Sent forward but not erected before accident (Clark)... ...... ...005 ceeeee eevee 152 
Returnederrompprid comtomyarde (Claric)\inyaea se sec tureteie bloat cio ate Meee sisted. ev siglo wavered 153 
None on bridge not erected at time of accident except working plant (Milliken). 176 
Fabricated material received in good condition from shop (Kinloch)...... ...... 218 
Fnspectionw or smembers by, McLure.(MelLure)) ee cess cstenm ee, veaeee ane ces 254 
Inspection of material before being placed in bridge (McLure)...... ...... ...... 264 
Masonry— 
Lines and levels of, accepted before commencing superatreceure (Cudworth)...... 32 
Contract for, awarded (Barthe) sce tert ee Eee en ee enc. aes gee tee hc AL 4 
Methods— 
Adoptedaimmacsiznine sand erection (Deans). eerieeeteee, sections em cette eter 319 
McCumber, Dominique— 
EIPECLOTAGLESUIIM ONY, )ieiere rar, se ciessseleieleon sss: eagle adie AROS SUR EL, a Sea dials edye Sle cate avai heres ¢ 130 
Inside webs in lower chord, sixth joint out, cantilever arm, turning...... ...... 130 
SAM PNOLOLDOTACCLECE Site cere eiatticeiho ci ieelomle sversiveiuccne eee ss. lei sre: Me AS ae actin Ch an sloiel aa eietaye 131 
Milliken, A B.— 
Superintendent of Erection, Phenixville Bridge Co. (testimony): ssi) sonesousieeets 22 
Date ei IRG- Belson nome. Ootgo Rtas tet Sones BEC ENA Cs Go Rtn nen nrc EAR ras 22 
Responsibility to Mr. Deans... ...... ...c00 soeees cesses scenes cence oreeee senves 22 
Other bridges under erection at same time as Quebec Bridge...... ...... ....-. 23 
INeedles cantilever bridge. 660) feet span. yo secices se ece' ce aeies sive selses caieleitcuiemielel 23 
Personal’ supervision work om Quebec Bridge...) s.s.5-sicace sree aseclsie sjeremine 24 
Checkingswerection Plans. .cacc1 lcs ciswocteoiatenwalels sicle “aelgielsis, Reislslelers, uelsseisiclell ois sielere) ve efeteine 25 
Unusual precautions GL ICOTN sort “ene o: ¢ atebaiss sled aieis HSTu ee) MleL Sle be Re naTOTSCOIN EO ute Me ah yereihts Ghotetes 26 
Mr. Yenser’s system of EASE Solaet beens, Fatt Ctr: TRC GO Pit 7 RON NTO RIN AD 26 
Mian Yieniserssereports: tomb honixvillecn een mcrae rele eis(eay teliejacs Gens o! ts sclesil sels cers 26 
IPST SONA POX ATMMACLOMMON) DLAC... certo terete cele t sisters Pete el iel tele oveleu Si odeiesasuuele ratele vora\cts) eke 30 
Recalled i)istre Ree ee i ears isi ccs Sis om. 2's a/arecore te noo, tye, Vege oClepeemerteetetere amevotetocisity oleteretael ¢ slsiexene 172 
Last visit to bridge Monday, August 26.... ...... ..ssee ceeeee seecen weeeee sevens 172 
First information about defects in letter from Mr. Yenser, August 28...... ...... 172 
Melephone conversation with Mir Yemen.) toys nciesel -teciecio ele ols wie lisiolele sel delereieig oll efelel« ee 172 
His attention had not been drawn to chords in question previously...... ....., 173 
Ribs of chords not lining up when bottom cover plate removed not unusual...... 173 
Straightening of chords, play permitted in side sections, &ic.. ...... cesses ceeees 174 
No exceptional difficulties with any of joints.... ...... cesses seesse seeeee ceeeee 175 
Joints in anchor arm had come into proper position before riveting...... ...... 175 
No material, not erected, on bridge at time of accident except working plant.... 176 
Main members of anchor arm which were not riveted time of accident.... ...... 177 
No reason for chords 9, 5 and 10, anchor arm, not being riveted.... ...... ...... Heft 
Permanent metal floor of portion anchor arm not Complete ae, surasisaaols cerca owen sere 178 
Comment on Clark’s evidence re repaired chord 9-L.... ...... ccccee ceeeee veeeee 178 
Would have looked to Mr. Birks for advice re condition of member showing de- 

(i eVorailaa nue e(er 1 OCG Pane Peso cametacron scodebtG: tiurtirio. MONC Gn) Ginas, aotous = bueeD amon Bae * 180 
Mr. Birks’ position as to origin of deflection shown in sketch...... ...... ...... 180 
Close inspection of erected members duty of Quebec Bridge Co.’s inspectors...... 181 
Reliance,on, Guebeos Dirid re. C0.78\ INSPCCtOLSs ys soley “arele shall cleleraie ei) Sls .aieve. oc vyelselev esin we « 181 
Hees orn, jor eNNINE. HO NE SEMEOMNSS Soooac ibahnes Sodonk Cpuoogeopoodu Boocna Beddoes 181 
Mr. Yenser not endeavouring to live up to any time scheme.. ...... ...... ...05. 181 
Sufficient men to carry on work safely, but more being secured to hasten work.. 182 
Numbers of men brought to Quebec from United States points did no work...... 182 
Yenser had full control of Phenix force on bridge...... ...... ..20e- «Ore, (eee 183 
Somenminon memibers anarallroadmwareckse un 190Dks saveaiec sys aieveletos’ are df ecepucleles vida secs «or 184 


154—-vol. ii—B 


XVili ROYAL COMMISSION ON COLLAPSE OF QUEBEC BRIDGE 
7-8 EDWARD, VIl., A. 1908 


Page. 
Milliken, A. B.—Con. 
(Recalledisxccs <cjee eine pee? Homie esate sb peesed Gheeeita Weisiienle (oun ars « Neaeias clemes ad 315 
Statement showing condition of field riveting up to August 29, anchor and can- 
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DOMINION OF CANADA 


ROYAL COMMISSION 
eri Oe Tall oni IN COOLEY 


MINUTES OF PROCEEDINGS 


QurBec, P.Q., September 9, 1907. 


The Royal Commission appointed to conduct an investigation into the cause of 
the collapse of the Quebec bridge in the course of construction over the St. Law- 
rence river, near the city of Quebec, and into all matters incidental thereto, met this 
day in the Criminal Assize Courtroom in the Courthouse. 


PreEsENT :—HeEnry Hotcatse, Esquire, C.E., Chairman; 
JoHN G. G. Kerry, Esquire, C.E., and, 
JOHN GALBRAITH, Esquire, Professor of Engineering, 
Commissioners. 


The following counsel appeared before the commission :— 


John Hampton Barnes, Esquire, Philadelpnia, U.S.A., and G. G. Stuart, K.C., 
Quebec, representing the Phenix Bridge Company. 
Ferdinand Roy, Esquire, representing the Quebec Bridge Company, and 


W. H. Davidson, Esquire, representing the International Association of Bridge 
Workers and the Bridge and Structural Iron Workers’ Union. 


In opening the inquiry Mr. Holgate said :— 


As preliminary to the opening of proceedings in connection with the investiga- 
tion into the collapse of the Quebec bridge, it is necessary to read the commission 
the authority under which this Royal Commission sits, so that I shall read the whole 
document. It is as follows:— 
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GREY. 


(Seal) 
CANADA. 


Epwarp THE SEVENTH, by the Grace of God, of the United Kingdom of Great Britain 
and Ireland, and of the British Dominions beyond the Seas, King, Defender of 
the Faith, Emperor of India. 


T’o all to whom these Presents shall come, or whom the same may in anywise con- 


cern, 
GREETING: 


Whereas, in and by an order of Our Governor General in Council, bearing date 
the thirty-first day of August, in the year of Our Lord One thousand nine hundred 
and seven, provision has been made for an investigation by Our Commissioners there- 
in and hereinafter named into the cause of the collapse of the Quebec Bridge, in the 
course of construction over the St. Lawrence River, near the City of Quebec, in the 
Province of Quebec, on the twenty-ninth August, 1907, and into all matters inci- 
dental thereto. é 

Now know ye, that by and with the advice of Our Privy Council for Canada, We 
do by these Presents nominate, constitute and appoint: 

Henry Holgate, of the City of Montreal, in the Province of Quebec, Civil 
Engineer, John G. G. Kerry, of Campbellford, in the Province of Ontario, Civil 
Engineer, and John Galbraith, of the City of Toronto, in the Province of Ontario, 
Dean of the Faculty of Applied Science and Engineering and Professor of Engineer- 
ing in the University of Toronto, to be Our Commissioners to conduct such inquiry. 

To have, hold, exercise and enjoy the said office, place and trust unto the said 
Henry Holgate, John G. G. Kerry and John Galbraith, together with the rights, 
powers, privileges and emoluments unto the said office, place and trust, of right and 
by law appertaining, during pleasure. 

And we do hereby, under the authority of the Inquiries Act, Chapter 104 of the 
Revised Statutes, 1906, confer upon Our said Commissioners, the power of summon- 
ing before them any witnesses, and of requiring them to give evidence on oath, or on 
solemn affirmation if they are persons entitled to affirm in civil matters, and orally 
or in writing, and to produce such documents and things as Our said Commissioners 
shall deem requisite to the full investigation of the matters into which they are hereby’ 
appointed to examine. 

And We do hereby require ‘and direct Our said Commissioners to report to Our 
Governor General in Council the result of their investigation, together with the 
evidence taken before them, and any opinion they may see fit to express thereon. 


In testimony whereof, We have caused these, Our letters to be made patent and 
the Great Seal of Canada to be hereunto affixed. Witness, Our Right Trusty and 
Right Well-beloved Cousin, The Right Honourable Sir Albert Henry George, Earl 
Grey, Viscount Howick, Baron Grey of Howick in the County of Northumberland, 
in the Peerage of the United Kingdom and a Baronet; Knight Grand Cross of Our 
Most Distinguished Order of Saint Michael and Saint George, &c., &c., Governor 
General and Commander in Chief of our Dominion of Canada. 


At Our Government House, in Our City of Ottawa this thirty-first day of August 
in the Year of Our Lord, One thousand nine hundred and seven, and in the seventh 
Year of Our Reign. 

By Command. 

F. COLSON, 
Acting Under-Secretary of State. 
E. L. NEWCOMBE, ; 
Deputy of the Minister of Justice, Canada. 
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Mr. HoucatEe continued:—This is essentially a commission of inquiry, and our 
sole purpose is to make the inquiry thorough. We must rely to a very large extent on 
the co-operation of everyone having definite knowledge as to actual occurrences and we 
would like to keep as close to that as possible. My fellow commissioners and myself 
would like all who have knowledge of the matter to give evidence. We may perhaps 
not be able to find everyone who could give evidence, but we would be very glad to 
have information that will lead us in that direction from whaf€ever source it may be 
had. In the course of the examination of witnesses we would like to conduct the 
examination directly ourselves; but will be very glad of any suggestions that anyone 
in the room may have to offer, especially the legal gentlemen, so that during the course 
of the examination, if we are not successful in covering the point, which, in the 
opinion of others, should be covered, we want no hesitation on the part of these gentle- 
men in drawing our attention to that and we would be very glad to pursue that 
investigation as far as necessary. 


Mr. Joun Hampton Barnes.—Mr. Chairman, before you commence proceedings, 
IT wish to state that I am general counsel of the Phenix Bridge Company in Phila- 
delphia, and I am here at the beginning of this inquiry, not purposing to remain here 
as occupying any legal professional relation particularly to this inquiry. So far as 
the legal relations of the company are concerned in this proceeding, they are repre- 
sented by Mr. Stuart. I am here, sir, and I am moved to say what I am about to 
say by a remark you have just made, for the purpose of stating to the commission on 
behalf of the Bridge Company that it tenders its fullest and heartiest co-operation to 
the commission in the inquiry which is about to be made. It is our desire that the 
fullest investigation should be made and it is our purpose to forward that investigation 
to the utmost point. Next to the public interests, our interests are as great as any 
which can be involved in this inquiry. We will therefore, sir, be ready at all times to 
furnish to the commission on its request documents, records and plans which are not 
available by the exercise of your subpcna in this jurisdiction, and which are in our 
control and possession outside of this jurisdiction. We shall be subject to your direc- 
tions in the production of the officers and representatives, agents and employees of 
the company who have knowledge of the facts which you are directed by your com- 
mission to inquire into. I feel, sir, that I need add no more to express the purpose 
my remarks are intended to cover. 


Mr. Hoicate.—Thank you very much, Mr. Barnes; I quite felt that that dis- 
position would exist on the part of the Phenix Bridge Company. I am sure that we 
will find that, from expressions we have heard, we will find them ready to give us that 
assistance. It will facilitate our work and expedite it. 


Mr. W. H. Davipson (Quebec).—I appear here at the request of the International 
Association of Bridge Workers, and the Bridge and Structural Iron Workers’ Union on 
behalf of the victims and shall be very glad indeed to take advantage of the invitation 
which you have extended to the members of the bar here, to assist you in every way 
possible in this inquiry, and I just wish to add that I heard with a great deal of 
pleasure the words that have just fallen from the lips of the learned counsel of the 
Phenix Bridge Company (Mr. Barnes). 


Mr. Houeate.—If you can, in that capacity, assist in bringing before us clear 
evidence of fact it would certainly assist us very much. 


Mr. Davipson.—I can only state, sir, that any facts wnich are in my possession, 
will be, with a great deal of pleasure, placed at your disposal. 

Mr. Houeate.—Thank you. You might submit to us the names Bos such witnesses 
as you think might be valuable in that respect. 

Mr. Daviwson.—Certainly, sir. 
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Mr. Uric BartHE, sworn. 


Mr. Hotcate.—You are secretary of the Quebec Bridge Company? What is the 
proper name of the company? 

Mr. Bartur.—lI am secretary of the Quebec Bridge and Railway Company. 

Mr. Houtcate.—It is incorporated by a certain Act? 

Mr. Barrur.—!I have prepared here a kind of collection of all tae statutes and 
by-laws of the company, which will be more handy for the commissioners. (State- 
ment put in and marked Exhibit 1.) 

Mr. Houcats.—What do you call this—not by-laws ? 

Mr. Barrur—By-laws, statutes, and the general Railway Act which applies to 
the company. 

Mr. Houaatre.—What steps led to the commencement of the construction of this 
Quebec bridge, Mr. Barthe? 

Mr. BartHe.—Do you mean from the inception ? 

Mr. Houicare.—Yes, from its inception, in regard to its construction, I mean. 

Mr. Bartur.—It was after the company was reorganized in 1897, and after getting 
subsidies from the two governments at Ottawa and Quebec and the city of Quebec, 
and after having got $200,000 subscribed in stock, that tenders were called for the 
construction of the bridge in the year 1899. 

Mr. Hoitcatre.—Who were asked for these tenders 

Mr. Bartur.—The Quebee Bridge Company, which was its name at the time, 
called for tenders. 

Mr. Horteatre.—And you received tenders ? 

Mr. BartuE.—Yes. 

Mr. Houicatrt.—What was the next step? 

Mr. Barrun.—Then, after the tenders were reported on by the consulting 
engineer, Mr. Theodore Cooper, of New York, the contract was awarded, for the 
foundations, to Mr. M. P. Davis, and for the superstructure, to the Phenix Bridge 
Company. 

Mr. Houcatre.—Were all the tenders submitted to Mr. Cooper ? 

Mr. Barture.—Yes, sir. 

Mr. Hotcarr.—Were they submitted to anybody else? 

Mr. Barrue.—I do not know. 

Mr. Houcate.—Then, was it upon Mr. Cooper’s recommendation that the tender 
was accepted ? 

Mr. Bartur.—Yes. 

Mr. Houaate.—Which tender was accepted ? 

Mr. Barrur.—aAs I said, for the foundation, that of Mr. M. P. Davis, and for the 
superstructure, that of the Phenix Bridge Company. 

Mr. Hotcatr.—I would like to know just the organization of the Quebee Bridge 
Company; give us your officers and what their duties are? 

Mr. Bartur.—I was not prepared to answer precisely that question this after- 
noon, but I put in the book there (referring to Exhibit 1) the list of the present 
officers as far as the head office is concerned, not concerning the engineers. 

Mr. Houcate.—Is the engineer appointed by the board? 

Mr. Bartue.—Yes.’ 

Mr. Hortcatrt.—Who is the engineer? 

Mr. Barrue.—Mr. Hoare. 

Mr. Houeate.—What is Mr. Hoare’s title? 

Mr. Barrur.—He was always styled Chief Engineer; he was in fact the Chief 
Engineer. 

Mr. Hoteatrr.—fflis appointment then was by resolution of the board. 

Mr. BartHEe.—Yes. 

Mr. Honcate.—I would like to have a copy of that. 
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Mr. BartuEe.—It goes from the inception of the company, from the beginning of 
the company, before my time. 

Mr. Houcare.—Mr. Hoare, you say, was appointed by the board of directors, so 
that it would be by resolution of the board? 

Mr. Bartue.—lIt should be. 

Mr. Hoieate.—That is what we would like to have so as to get his official appoint- 
ment. I would like you to certify that the copy of that resolution is correct. And, 
we would like to have Mr. Hoare’s duties defined, as understood by the board, if they 
were defined; will you let us have that to-morrow? 

Mr. BartHEe.—Yes. 

Mr. Houcate.—Were there other engineers appointed by the board besides Mr. 
Hoare 4 

Mr. Bartue.—Mr. Theodore Cooper was appointed consulting engineer. 

Mr. Hoteate.—Is he responsible to the board ? 

Mr. Bartur.—Yes—well, he was appointed by the board. 

Mr. Houeate.—Is Mr. Hoare responsible only to the board? 

Mr. BartHe.—These are not questions which I would like to answer. 

Mr. Hotcate.—What are the relations between Mr. Cooper and Mr. Hoare? 

Mr. BartHe.—Mr. Cooper was appointed as consulting engineer. As to the exact 
distribution I cannot speak myself. It is a question of engineering. Mr. Hoare was 
appointed engineer to look after the whole work till completion. 

Professor GALBRAITH.—There was no resolution giving either of these officials 
precedence in any way over the other as far as you know? 

Mr. BartHe.—I do not know any. 

Mr. Horcate.—If there is anything of that nature existing, Mr. Barthe, would 
you look it up, and give us the corresponding information both in regard to Mr. Hoare 
and Mr. Cooper so as to show their relative positions? 

Mr. BartHe.—Yes. . 

Mr. Houeate.—Was there a contract existing with Mr. Cooper? 

Mr. Bartur.—There were letters exchanged which constitute a contract which 
was approved by the board. 

Mr. Hotcate.—Were they not brought into one document and made a contract of 2 

Mr. Bartur.—No. 

Mr. Houigate.—You might make a note also of that and let us have the letters. 

Mr. BartHEe.—Yes. 

- Mr. Houcatse.—Then, Mr. Cooper, you said, recommended the tender of the 
Pheenix Bridge Company and also the tender of Mr. Davis. What followed? 

Mr. Bartue.—The work was started. 

Mr. Houicate.—Excuse me; what followed that? Was a contract drawn with the 
Phenix Bridge Company ? 

Mr. BartHEe.—Yes. 

Mr. Hotegate.—I would like to see the contract. 

Mr. BarrtuHe.—I have here a copy of the contract certified by myself. JI might 
have produced the original but we want to keep it back after this is compared (copy 
of contract submitted). 

Prof. GALPRAITH.—That is a certified copy? 

Mr. BartHe.—Here are the specifications (copy of specifications submitted). 
Mr. Houeate.—That is not certified. We will not accept that. 

Mr. Bartur.—I will get another copy. 

Mr. Hotcate.—I would like if you would bring up the original contract. 

Mr. Bartue.—Well, I will bring it. 

Mr. Horcate.—Are there specifications attached to the contract? 

Mr. Bartue.—They were not attached but they are referred to. 

Mr. Houeate.—For the purpose of identification we must have also the original 
specifications—the specifications that formed part of the contract. 

Mr. Bartur.—That is in the Engineer’s department. 
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Mr. Hoicate.—Were not the specifications attached to the contract itself? 

Mr. Barruz.—There were no specifications attached to the contract. 

Prof. GALBRAITH.—They were referred to in the contract? 

Mr. BartHEe.—Yes. 

Prof. GALBRAITH.—In that sense they were part of the contract? 

Mr. Bartur.—yYes, these ‘are the specifications approved by the government 
engineer. 

Mr. Horaatr.—You have a copy of the specifications approved by the government 
engineer ? 

Mr. Barttre.—We have that, but it is not in my department. I have ‘to take 
these from the engineer’s office. 

Mr. Houcate.—Well, who has the official copy of the specifications? 

Mr. Bartue.—lIt ought to be in Mr. Hoare’s office. He was governed by them. 

Mr. Houtaate.—And it is signed by the parties to the contract ? 

Mr. Bartusr.—I could not say. I have not seen them. 

(Mr. Stuart handed in a memorandum to the commission.) 

Prof. GALBRAITH.—In this last sentence you suggested that prior to the contract 
the plans were submitted to Mr. Cooper? 

Mr. Stuart.—My instructions are that the specifications were prepared and the 
tenders called for on the specifications before the contract was let by the Bridge 
Company; that they were approved before the contract was let at all. 

Mr. BartHe.—yYes, that is so. 

Mr. Struart.—The succession of events is that the Bridge Company prepared 
specifications, upon them they called for tenders, tenders were sent in and these 
tenders were submitted to the engineers of the Quebec Bridge Company and approved 
by the engineers, Mr. Cooper and Mr. Hoare, I Presume, and by the Governor in 
Council, before any contract was let. 

Mr. BartHe.—I wish that my deposition should be corrected in that sense. J was 
not as secretary—as I told you it was a question of engineering, and I had not much 
to do with it, but I remember now that the specifications were prepared, the tenders 
were called for on specifications prepared by the Quebee Bridge Company, specifica- 
tions were approved by the Governor in Council. 

Prof. GarBrairnH.—Any of these statements made there that you think you can 
swear to—' pointing to memorandum submitted by Mr. Stuart) ? 

Mr. Bartue.—I do not know about this. 

Prof. GALBRAITH.—You might indicate those you can swear to? 

Mr. Barror.—And prior to a contract being awarded the plans were submitted 
to Mr. Cooper, and tenders were—that is, a contract was awarded on his report. 

Mr. Houeatr.—What about the order in council naming Mr. Cooper engineer on 
behalf of the government? 

Mr. Bartue.—I could not speak now without looking for it. 

Prof. GatprairH.—Then we understand that Mr. Barthe says’ that the tenders 
were called for on specifications prepared by the Quebee Bridge Company? That is 
one statement you made? 

Mr. BarrHe.—Yes. 

Prof. Gatprairn.—Then another statement is that the specifications were 
approved by the Governor in Council? 

Mr. Bartur.—That is the second one. 

Prof. GarprairH.—That is another of your statements. And lastly, that prior to 
the contract the plans were submitted to Mr. Cooper? 

Mr. BartHe.—Yes. 


e Cas GALBRAITH.—Now, what are we to understand by this other question, Mr. 
Stuart 2 


Mr. Honcate.—The specifications prepared by the Quebec Bridge and Railway 
Company ? 
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Mr. Sruart.—Yes, that is the specifications upon which the tenders were made. 
I think that ought to be produced. Of course that is the first step, and the founda- 
tion of the whole thing. 

Prof. GatBraitH.—We will ask you then to produce the specifications prepared 
by the Quebec Bridge Company. That is satisfactory, is it? 

Mr. Struart.—Yes. 

Mr. Honteate.—As well as of course the specifications under which the contract 
was made; also a copy of Mr. Cooper’s report. 

Mr. Davinson.—I would like the commissioners to ask Mr. Barthe if he knows 
that to be an actual fact as stated in that note? 

Mr. Bartue.—What I have said, yes. 

Prof. GaLBRAITH.—He has said so. 

Mr. Daviwson.—And were there any plans drawn, were there no plans made what- 
ever? There is nothing mentioned about plans? 

Prof. GaLBRaItH.—We have not come to that yet, it is simply specifications. 

Mr. Davipson.—Oh, you have not come to plans yet. 

Prof. GALBRaiTH.—I think that ‘with reference to your question referring to 
plans, in the course of the investigation we shall find it necessary to get into our 
possession at least all the plans that seem pertinent to the investigation, so I do not 
think it is worth while entering on that in the testimony of this witness. 

Mr. Davipson.—Very well, sir. 

Mr. Horcate.—Mr. Barthe, when you make up that information you might include 
a copy of the circular letter that was issued inviting tenders for the construction of 
the bridge. 

Mr. BartHEe.—I will do my best to get it. 

Prof. GALBRAITH.—We simply wish a sworn statement in concise and clear 
language of the relations of the different parties to the contract and to the whole 
work, as short and clear as it can be made, the object being to have, I assume, a 
record which cannot be disputed as to the main relations between the parties. 

Mr. Houeate. —Certainly. 

Mr. Roy.—I am inquiring whether there would be sufficient time to have this by 
to-morrow because the president of the company, Mr. Parent, to my personal know- 
ledge—and I think Mr. Barthe knows this as well—has had dealing with the engineers 
directly himself. 

Mr. Houcate.—We will have the president of the company himself if necessary. 

Mr. Roy.—About that statement, perhaps some facts occurred to Mr. Parent’s 
knowledge, and not to Mr. Barthe’s, so that it would not be completed by to-morrow. 

Mr. Stuart.—I would suggest that if Mr. Barthe prepares a statement of facts 
we could go over it all and satisfy ourselves after he has prepared it, and see if we 
can agree on a basis. 

Mr. Hoiteate.—Why can you not do that? 

Prof. GALBRAITH.—We can put you all on oath. 

fr. Stuarv.—tIf you like. I understood you to suggest that Mr. Barthe should 
prepare a statement; if he does that and submits it to Mr. Roy and myself, we would 
see whether we have anything to suggest or not. 

Mr. Houeate.—It is simply a matter of history. 

Mr. Struart.—That is all and it is all important to make that history absolutely 
accurate. 

Mr. Roy.—My object was to make the statement as complete as possible and that 
is why I thought that there should be a little delay. 

Mr. Hougatt.—Is there any reason why we could not have that here fon -morrow 
morning at 10 o’clock? 

Mr. Bartuse.—I think myself it is rather short. 
Mr. Sruart.—We will try to have it to-morrow morning. 


The Witness retired. 
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Joun STERLING DEANS, sworn. 


Mr. Hotcate.—What is your official position? 

Mr. Dreans.—Chief Engineer of the Phenix Bridge Company. 

Mr. Hoitcate.—In connection with the construction of the Quebee Bridge, would 
you let us have concisely a description of your organization ? 

Mr. Deans.—Of the organization of the Phenix Bridge Company ? 

Mr. Hoxtcatr.—Of the organization of the Phenix Bridge Company with respect 
to the Quebec Bridge, with the names of those who have had to do with the work and 
their various duties or responsibilities, both in the preparation of preliminary work 
and designing, shop work and erection ? 

Mr. Drans.—As chief engineer I have general supervision of the work of the 
Phenix Bridge Company. Mr. P. L. Szlapka is the designing engineer of the company 
having charge of all the general designing which included the Quebec Bridge. Imme- 
diately under Mr. Szlapka is Mr. Charles Scheidal, engineer in charge detailing 
structure, and under Mr. Scheidal four or five assistant engineers and about 20 to 25 
draughtsmen. That is the organization of the engineering office force. When you 
speak of shop work, it is a little hard to give that organization. I do not know exactly 
how you mean that. 

Mr. Hotcatr.—You confine yourself there to such men as acted as inspectors of 
work'in the shop? 

Mr. Drans.—Of course the shop work was constructed in accordance with plans 
and before it was shipped it was all passed upon by inspectors of the Quebec Bridge 
and’Railway Company. Is that as much as you want about the shop? 

Prof. GALBRAITH.—Have you inspectors of your own also? 

Mr. Drans.—The Phenix Bridge Company have an inspector in our own shops. 

Mr. Houeate.—And he would naturally inspect this material ? 

Mr. Drans.—Inspect this material, and Mr, E. T. Morris 

Prof. Kerry.—Do I understand that the Phenix Bridge Company itself con- 
structed this material ? ) 

Mr. Deans.—The Phenix Iron Company of Phenixville made all the shapes and 
all the smaller plates from their own open hearth steel. They bought the weightier 
plates from outside mills in Harrisburg and Pittsburg, but all of that material was 
fabricated into the complete members by the Phenix Iron Company in Pheenixville. 

Prof. Kerry.—There is'a contract existing between the Iron Company and the 
Bridge Company ? 

Mr. Drans.—Yes, there is a contract existing between the Iron Company and 
the Bridge Company. 


Prof. Kerry.—Would that be with regard to the Quebec bridge in particular or 
to all work in general ? 


Mr. Drans.—It is a general contract extending over a number of years beginning 
in 1884, 


‘ Prof. Kerry.—So that the terms of it would not be pertinent to this inquiry at 
all? 

Mr. Drans.—Would not be pertinent to this inquiry especially. 

Prof. Krerry.—The eyebars were made where, Mr. Deans? 

Mr. Drans.—The eyebars, the material of the eyebars, was made in Harrisburg, 
Pa., and they were forged and tested in Phenixville. 

Mr. Horeatre.—When your inspector goes over the material in the shop does he 
make it a practice for the Quebec Bridge Company inspectors to be with him, or is 
that inspection done independently ? 

Mr. Deans.—Our inspector in the shop is inspector for all work passing through 
the shop. The Quebec bridge was simply an incident to his general inspection work. 


The Quebec bridge material was only passed as satisfactory and shipped on the inspec, 
tion of the Quebec Bridge and Railway Company’s inspector. 
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Mr. Horeate.—What is the name of the Quebec Bridge Company’s inspector, of 
whom you spoke? 

Mr. Deans.—Mr. E. L. Edwards is the chief inspector, and Mr. Meeser is the 
assistant inspector; I do not remember his initials. 

Prof. GALBRAITH.—For the Quebec Bridge Company ? 

Mr. Drans.—For the Quebec Bridge Company. 

Mr. Honeate.—They have been inspectors during the whole period of construc- 
tion ? 

Mr. Drans.—I think both of them have been for the entire period. I know Mr. 
Edwards has, the chief inspector. 

Mr. Houeate.—Would it be possible for anything to be shipped without their 
inspection 4 

Mr. Drans.—Absolutely not possible for anything to be shipped without their 
passing upon it and accepting it. Our shop discipline is such that nothing could be 
shipped without having been passed by the inspector of the party buying the bridge. 

Prof. GALBRAITH.—Is this inspection made before or after the storage in your 
yards at Pheenixville? 

Mr. Deans.—The inspection is made before the storage in the yard at Phcenix- 
ville. 

Mr. Houcgate.—Then when the order is given by the Quebec Bridge Company’s 
inspector to ship, the material is loaded by you and forwarded? When does it receive 
its next inspection ? 

Mr. Deans.—The Quebec Bridge Company’s inspector does not order the material 
shipped. It is shipped when we decide that it is needed for erection, but it is not 
shipped until they pass upon it and accept it at any time. 

Prof. GALBRAITH.—But there is only one inspection made by them? 

Mr. Deans.—Only one inspection made by them at Pheenixville. 

Prof. GALBRAITH.—Before the storage in the yard? 

Mr. Drans.—Before the storage in the yard. 

Prof. GaLBraltH.—They do not reinspect on loading for transportation ? 

Mr. Deans.—No, sir. 

Prof. Kmrry.—Is your general practice to store at Quebec or at Pheenixville? 

Mr. Deans.—The Quebec bridge covering such a large tonnage, a considerable 
portion of it has been stored at Phcenixville; at the same time the’ corresponding 
number was shipped to the south side and stored in our yard there near Chaudiére. 

Prof. Kerry.—You mean, for example, the member for the south and north truss 
would be made at the same time? 

Mr. Deans.—Would be made at the same time so as to agree exactly in the 
application of the templets. 

Prof. Kerry.—One would be shipped to Chaudiére and one would be stored at 
Phenixville? 

Mr. Deans.—And is now being shipped to the Belair storage yard. 

Mr. Houcate.—How would the inspector of the Quebec Bridge Company indicate 
he had passed these various pieces? 

Mr. Drans.—By a mark or notice to our inspector or to the shipper. I cannot 
say positively that he marked all the pieces; the usual practice is to mark every 
piece. 

Mr. Hoteate.—Do I understand then that there is a record of his passing each 
particular piece? ; 

Mr. Derans.—I believe the Quebec Bridge Company’s representatives .have a 
record of passing every piece of the Quebec bridge and the date it was passed ? 

Prof. GALBRAITH.—How is this mark made on the piece? 

Mr. Drans.—I do not remember exactly how the Quebec Company’s mark is 
made. Some inspectors make a yellow mark and hit it with.a hammer, and put their 
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initials on. I do not remember just exactly how they inspected it and marked it, 
but they have a private mark. 

Mr. Houcate.—We can get that from Mr. Hoare. 

Mr. Drans.—You can get that from Mr. Hoare and also from the inspector. 

Mr. Honcgare.—Going back to the organization, would you now, Mr. Deans, follow 
the material along and describe the organization. 

Mr. Drans.—That is sufficient for the shop organization ? 

Mr. Hoxueate.—I think so. . 

Mr. Dreans.—The material then is shipped from Pheenixville and is received in 
the storage yard at Chaudiére. There it comes in contact with the field organization 
of the Bridge Company. Mr. A. D. Milliken is superintendent of all our erection work 
and in that connection had a general supervision of the Quebee work. Immediately 
under him this year was Mr. D. A. Yenser, general foreman; Mr. John Worley, 
assistant foreman; Mr. James Aderholt, assistant foreman; Mr. Clark, assistant 
foreman; Mr. E. J. Wickizer, assistant foreman, and the foreman of riveters, Mr. 
Matthews, I think. In addition, there were two engineers kept on the work, Mr. 
A. D. Birks, resident engineer of erection, and Mr. F. E. Cudworth, engineer in charge 
of field instrument work; Mr. W. W. Waitneight and Mr. A. D. Huot, time-keeper. 
Is that a sufficient number? 

Mr. Houicate.—I think so. What were the relative responsibilities of the engineers 
in regard to the erection and superintendence? As I understand it, you have placed 
them in the descending scale? 

Mr. Drans.—Yes, I have placed them in the order, I think, of their responsibility. 
They have entirely different duties. Mr, Cudworth’s duties were to see that the bridge 
was kept in its proper alignment vertically, horizontally and the elevation at pin 
centres. His duties were entirely field instrument work. 

Prof. Kerry.—Did Mr. Cudworth report to you? 

Mr. DrAns.—The organization was under the general foreman, Mr. Yenser. 

Prof. Krerry.—Mr. Cudworth reported to Mr. Yanser ? 

Mr. Deans.—Yes, but Mr. Cudworth had the ‘authority to insist upon certain 
things being so as far as his engineering judgment called for it. Mr. Cudworth, having 
charge of the field instruments, could tell Mr. Yenser to put a pin point at a certain 
elevation and Mr. Yenser would follow his instructions. 

Prof. GALBrairH.—It was his duty to follow his instructions? 

Mr. Drans.—It was his duty to follow his instructions, although Mr. Yenser is 
the head, or the authority on this work. 

Mr. Houcare.—That is that Mr. Cudworth was in a position to accurately check 
up Mr. Yenser. | 

Mr. Drans.—That is it. You can see that the general foreman of erection could 
hardly pass upon an engineering matter and in that connection Mr. Cudworth’s 
authority possibly exceeded the general foreman’s—or Mr. Birks’. 

Prof. GALBRAITH.—Mr. Birks also exceeded his authority in that same respect. 

Mr. Drans.—In that same respect. Do I make myself clear? 

Prof. GaLBrairH.—I think so. In regard to all geometrical points, Mr. Cudworth 
and Mr. Birks had supreme authority ? 

Mr. Drans.—Yes. Mr. Birks, in addition to that 
Mr. Hoicarr.—Who would you consider the responsible man in connection with 
the erection of the structure? 

Mr. Drans.—I consider that Mr. Yenser was. 

Mr. Hoteate.—Acting under advice. 

Mr. Drans.—Acting under advice from these engineers. 
Prof. Kerry.—Then, the exact duties of Mr. Cudworth were to indicate the 
‘physical position in which the members were to be put? 


_Mr. Deans.—He gave the lines, centres and’ elevations and kept each in that 
position. 


’ 
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Prof. Kerry.—That was the whole of his duty? 

Mr. Dreans.—That was the whole of his duty. 

Mr. Hoteate.—Will you continue then, Mr. Deans, please? 

Mr. Dreans.—Mr. Birks’ authority was of the same kind; that is extended to the 
erection features of the work; that is to see that all bolts were in position, all instruc- 
tions of the office were carried out in connection with the handling of the members, 
the attaching of all the appliances. The traveller would not move forward until Mr. 
‘Birks said that everything was in accordance with the instructions received from the 
office regarding the condition of the work. 


Mr. Hoieate.—Will you be good enough to say how these instructions were given 
to Mr. Birks? 


Mr. Houcatr.—Are they indicated in any way on the erection diagrams? 

Mr. Deans.—I do not think they are indicated anywhere on the diagrams. Mr. 
Birks was placed on the work especially to see that all the minute instructions of the 
office in connection with the erection of the work, piece by piece, and the moving of 
the traveller ahead were carried out independent of the foreman. 

Prof. GALBRAITH.—In whose hands were the instructions that you now speak of— 
the ‘written instructions—finally placed ? 

Mr. Dreans.—These written instructions were placed in the hands—— 

Prof. GALBRAITH.—You might as well say from whom they went? 

Mr. Drans.—They were sent to Mr. Yenser from the office, and he handed a copy | 
to each one of the under-foremen. 

Prof. GaLBRAITH.—He made copies of them? 

Mr. Deans.—They are blue prints. These instructions I speak of are blue prints 
in a small book supplied to the foremen'in addition to the instructions which are 
especially put on the detailed plans which you will see. 

Prof. Krrry.—They were sent to Mr. Yenser 

Mr. Deans.—A sufficient number of copies were sent to Mr. Yenser to furnish 
copies for all our foremen, assistant foremen, engineers and the chief engineer and 
representatives of the Quebec Bridge Company. 

Mr. Houcate.—Would it be the ordinary course for him to give a copy of them 
to Mr. Birks? 

Mr, Deans.—I know that Mr. Birks had a copy personally. | 

Mr. Houeate.—From Mr. Yenser? 

Mr. Deans.—From Mr. Yenser. : 

Mr. Hoteatr.—And Mr. Birks had to see that Mr. Yenser carried them out? 

Mr. Deans.—Mr. Yenser would carry them out if nothing occurred, but we con- 
sidered that it was necessary to have a special check from an engineering standpoint. 

Mr. Houcate.—There were no special instructions to Mr. Birks to see that these 
instructions were carried out? 

Mr. Dreans.—Our instructions were through the general foremen. 

Prof. Krrry.—There were practically three responsible heads then, Mr. Deans: 
Mr. Yenser, the gentleman responsible for the erection and conduct of the work, Mr. 
Birks, responsible for the close inspection, to see that.the company’s instructions were 
carried out, and Mr. Cudworth, responsible for seeing that the members were put in 
their correct positions ? 

Mr. Dreans.—Yes, you might call it three responsibilities, all under Mr. Yenser, 
our general foreman. 

Prof. Kerry.—Did such a thing as a conflict of authority between these different 
heads, or anything of that sort, ever arise; bs difference as to the way a thing should 
be done? : 

Mr. Deans.—Nothing that ever reached my ears in the Pheenixville office. 

Prof. GaLtBrairH.—Was the chance of such a conflict avoided by these officers 

shaving instructions from you that in case of a disagreement between them Mr. 
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Yenser had the final decision? Although this never occurred to your knowledge, was 
there any care taken to make it absolutely certain who had the authority in case of a 
disagreement ? 

Mr. Deans.—It was made very clear to all concerned on the Quebec bridge that 
the final man in authority was Mr. Yenser, through the superintendent of erection, 
but I cannot imagine Mr. Yenser going contrary to the absolute instructions of either 
of the engineers. 

Mr. Houcare.—We would like you to prepare a short Hiepnan 0%, Mr. Deans, of 
the records of Mr. Yenser and of Mr. Birks. 

Mr. Deans.—Of their records? 

Mr. Houcate.—Yes, indicating their experience, and your reasons for appointing 
them. 

Mr. DEAns.—I will be very glad to do that, sir. 

Mr. Horeate.—Mr. Cudworth can answer for himself. 

Mr. Deans.—He is here. 

Prof. Krrry.—Were the selections in Fao case made by you personally, Mr. 
Deans ? 

Mr. Drans.—The engineers were selected by me and the field men were selected 
by our superintendent of erection, Mr. Milliken, who always acted with respect to the 
principal men in conference with me. 

Mr. Gaupraitu.—What was the relation between Mr. Milliken and Mr. Yenser 
with regard to the Quebec Bridge? 

Mr. Drans.—During the erection of the work Mr. Milliken spent a large portion 
of his time on the work and when he was present he was in supreme authority. 

Mr. Houtaate.—Was Mr. Yenser in the same position during the whole of the 
time on the portion that was being erected from the beginning of the work? 

Mr. Drans.—No, Mr. Yenser has been foreman—this will be the second year, but 
he was foreman in usual charge all the time he was on the Quebec work. 

Mr. Hoicate.—Was there any other foreman in charge of the erection of the work 
besides Mr. Yenser ? 

Mr. Dreans.—Mr. Shoemaker was in charge the first year during the erection of 
three panels of the lower chords, shoes and anchor span. 

Mr. Hoteate.—Is he still with you? 

Mr. DrEans.—No, sir. 

Prof. Kerry.—That would be the work of 1905? 

Mr. Deans.—The work of 1905. 

Mr. Houeate—And Mr. Yenser took the work up from there? 
Mr. Dreans.—F rom there. 

Mr. Houcarr.—So that the chief charge of the work has been with Mr. Shoemaker 
and Mr. Yenser ? 

Mr. Drans.—During the erection of the metal. 

Mr. Horcatr.—What about the engineers in the same way? 

Mr. Drans.—The same engineers have been on the work all the time. 

Mr. Horcate.—No change has been made in the engineers ? 

/ Mr. Drans.—No change has been made in the engineers. 

Prof. GatprairH.—Kither in the office or resident? 

Mr. Deans.—No. 

Mr. Hoicarr.—tI was referring only to the erection. 

Mr. Drans.—I supposed you meant only the erection. No change has been made 
in the erection engineers. 

Prof. Kerry.—In cases of on 
WN iellikes Gee ae gency the power to act lay either with Mr. Yenser 

Mr. Drans.—Finally. 


Prof. Kerry.—They would be the men whose duty it would be to see what should 
be done? 
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Mr. Deans.—Yes, that is right. 

Prof. Kerry.—To what extent did they have any instructions from headquarters 
in connection with emergencies? 

Mr. Deans.—They had no special instructions to my recollection. 

Prof. Kerry.—Their power was unlimited in case their judgment called for 
extraordinary action ? 

Mr. Deans.—Yes, you may say their power was unlimited, but I should expect 
them to refer to the office if they had any serious question arise. 

Mr. Houeate.—Were the instructions which were given through the erection plans 
to the foreman absolute? 

Mr. Deans.—The instructions on the plans and blue prints I referred to, could 
not be departed from without instructions from the office. 

Mr. Houeate.—So that they were definite enough to entirely guide the erector? 

Mr. Deans.—They sufficed for the erection of nearly half the bridge. 

Mr. Hoicatre.—Did he have to have these supplemented from time to time? 

Mr. Deans.—The only changes that I know of in these instructions were just 
slight changes of operation which we thought would save a little time or expense on 
the north side. 

Prof. GALBRAITH.—By whom were these supplementary instructions given? Were 
they given from the office? 

Mr. Deans.—Suggestions reached us from Mr. Birks that on the north side we 
might make a little change but they were not carried out without our advice. 

_ Mr. Honcatr.—Did these suggestions arise from the experience they had gained 
on the south shore? 

Mr. Deans.—They were of very minor importance of themselves and arose 
from their experience in handling the work. They are all of very minor importance 
and are all noted on the print. 

Mr. Hotcate.—So that the bridge was erected from the detailed instructions 
issued from the Engineers’ office at Phoenixville. 

Mr. Deans.—Yes, that is a fair statement of the fact. The instructions as to 
how the bridge should be erected were prepared in Phenixville and carried out by 
the foreman in the field. 

Prof. GALBRAITH.—And these alterations that you spoke of that were recorded on 
the instructions were from Phenixville, were they ? 

Mr. Deans.—No, they were from the field because they grew out of the experi- 
ence in the field, reported in Pheenixville, and then incorporated on our blue prints 
for use on the north side. 

Prof. GatBrairH.—At Phoenixville? 

Mr. Deans.—At Phenixville. 

Prof. GatprairH.—Yes. The incorporation was done at Pheenixville and they 
were forwarded here? 

Mr. Drans.—When there were any changes made on the south side? 

Prof. GALBRAITH.—Yes? 

Mr. DEans.—Yes, sir. 

Mr. Houcate.—In connection with these instructions that would be issued in 
this way, Mr. Deans, was Mr. Milliken consulted ? 

Mr. Deans.—Yes, sir—his department. 

Mr. Hoteate.—His department was consulted? 

Mr. Deans.—Yes, sir. 

Mr. Houcate.—So that it was a committee of engineers that studied the matter 
and agreed on a certain method of erection ? 

Mr. Drans.—Engineers and erectors—the erecting department. 

Mr. Houcate.—Agreed upon a certain method of erection and phen that method 
was set out on the blue print? 

Mr. Deans.—On the plans and blue prints. 
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Mr. Houcate.—And the erection foreman was governed by these instructions and 
no others? . 

Mr... Deans.—Absolutely. 

Mr. Hotcate.—Is that your usual method of procedureee in the office? 

Mr. Deans.—That is a very unusual method. 

Mr. Hoxeate.—Adopted in this case, why ? 

Mr. Drans.—It was adopted in this case as an extra safeguard against allowing 
the foreman to use his judgment in regard to the handling of material, and to fix 
that method by the best experience we had in our company. 

Mr. Hoxcate.—Did you have to go outside of your own organization for consult- 
ing advice in this matter ? 

Mr. Drans.—We did not. We had the benefit of all our plans being passed upon 
by Mr. Theodore Cooper for the Quebee Bridge Company. 

Mr. Houtcare.—Otherwise, your organization was, in your opinion, fully compe- 
tent to deal with the matter ? 

Mr. Drans.—We considered that we were fully competent to deal with the 
matter. 

Mr. Houcate.—Then, as to your relations with Mr. Cooper, was it a continuous 
communication with him on these points? 

Mr. Drans.—Our relation with Mr. Cooper has been continuous since he was 
first appointed. 

Mr. Hoxtcats.—And were the plans that you worked to approved by Mr. Cooper? 

Mr. Deans.—All the plans that were worked to were approved by Mr. Cooper. 

Prof. GatBrairH.—Had Mr. Cooper any say in the matter of erection? 

Mr. Drans.—Mr. Cooper was particularly represented on the erection by Mr. 
McLure, an employee of the Quebec Bridge Company, who was selected to represent 
him in the field by Mr. Cooper. 

Mr. Houieate.—Mr. Deans, would you just go back to those diagrams for the 
erection again? Are they approved by anybody outside of the Phenix Bridge Com- 
pany—the method of erection? You were just speaking of the detailed instructions? 

Mr. Deans.—No, they are not signed by anybody else. 

Mr. Houcate.—They are simply instructions issued from the shop? 

Mr. Dreans.—F rom the office. 

Mr. Honicate.—From the office. They are not part of the set of plans of the 
bridge? 

Mr. Drans.—They were simply our instructions to carry out the work which was 
passed upon and approved by Mr. Cooper for the carrying out of the details of 
construction. 

Mr. Houcate.—But these instructions were not put before the Quebec Bridge 
Company for approval? 

Mr. Dreans.—No. 

Prof. GatBrairH.—And not before Mr. Cooper? 

Mr. Dreans.—Not before Mr. Cooper. 

Mr. Houicate.—So that the question of erection then was your own question ? 

Mr. Dreans.—That was our own question. 

Prof. Kerry.—Are there any general written instructions, Mr. Deans, to the 
various officers? As I understand it, there are special blue print instructions stating 
how certain members shall be put up; are there in addition, general instructions to 
each of the senior officers with regard to the conduct of his work? 

Mr. Deans.—No, sir. 

Prof. Kerry. lead what regular reports are there with regard to the progress of 
the work ? 

Mr. Drans.—Every day we had a report from our general foreman giving the 
progress of the work. 

Prof. Krrry.—And also reports from the engineers or jJust—— 
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Mr. Drans.—No, the reports came through the general foreman. 

Prof. Krerry.—The report of the positions and the report of the inspection and 
the report of progress was in the daily report made by the general foreman, and that 
was the only report made to the office? 

Mr. Drans.—That is correct. 

Prof. Kerry.—These reports are all on file, Mr. Deans, I presume? 

Mr. Drans.—Those reports are on file. 

Mr. Houcate.—Are there copies here? 

Mr. Dreans.—The copies must be here; the originals, of course, are in Phenix- 
ville. ; 
Mr. Houcate.—In whose charge are those copies? 

Mr. Drans.—In charge of Mr. Milliken, our superintendent of erection. 

Mr. Houeate.—We think it would be an advantage to us to adjourn until to-mor- 
row morning at 10 o’clock in order to give Mr. Barthe and Mr. Hoare together an 
opportunity to get that matter straightened up before we go any farther, and if Mr. 
Davidson will have that memorandum of those witnesses 

Mr. Davipson.—I shall do my very best to have it for to-morrow morning. 

Mr. Hotcate.—If you could keep in mind what we said a while ago, that it is 
only men who can give evidence of fact 

Mr. Davinson.—I do not presume to bring men here to express engineering 
opinions. ; 

Mr. Hotaate.—I do not mean that, but hearsay evidence or anything of the kind— 

Mr. Davipson.—Not at all. 

Mr. Hotcate.—We want to keep as close to the line of direct evidence as we can. 

Mr. Davwson.—I quite understand that, sir, and we will endeavour to do right. 


The commission adjourned until 10 o’clock to-morrow (Tuesday) morning. 


SECOND DAY. 
QueEBEC, P.Q., September 10, 1907. 


Utric Bartue, Secretary Quebec Bridge Company, recalled. 


Mr. Hoteate.—Were you able to get all the information together? 
Mr. BartHe.—I regret to say not everything. 


The witness retired. 


JOHN STERLING DeEans, Chief Engineer, Phenix Bridge Company, recalled. 


Mr. Hotcgate.—Mr. Deans, who had power to dismiss Mr. Yenser or Mr. Cudworth, 
or Mr. Birks? © 

Mr. Deans.—Mr. A. B. Milliken could have dismissed Mr. Yenser and could have 
requested the removal of Mr. Birks or Mr. Cudworth from me and his request would 
have been conceded. 
Mr. Honicate.—There was no person on the bridge continually who could have 
exercised that power? 
Mr. Deans.—Naturally there would be nobody there continuously who could dis- 
charge Mr. Yenser, because he was in supreme authority. 
d Mr. Hoteate.—But he could not have exercised that power with regard to the 
“others? 
4 


Mr. Deans.—He could have requested their removal from the Phenixville office. 
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Mr. Hotcatz.—Have you got plans of the two travellers that were used? 

Mr. Deans.—They are in Quebec, in our office in Quebec at the bridge. 

‘Mr. Houicate.—At the bridge? Will you please have them sent here? 

Mr. Drans.—Yes, sir, together with all erection plans. 

Mr. Houcate.—Yes, together with all erection plans. 

Mr. Deans.—You asked yesterday about them. 

Mr. Hotears.—And who is the proper party to explain those plans, would it be 
yourself ? 

Mr. Drans.—I could explain the plans, yes. 

Mr. Houteate.—Could Mr. Milliken ? 

Mr. Deans.—Yes, sir. 

Mr. Houeate.—I think you said yesterday that the construction plans were not 
submitted to Mr. Cooper? 

Mr. Deans.—The erection plans? 

Mr. Hoieate.—The erection plans. ) 

Mr. Deans.—I cannot say that they were not presented to Mr. Cooper, but they 
were not presented to him in the sense of getting his approval on every detail of them. 
Tf he had any comments to make he was in a position to make them. 

Prof. GaLBrairH.—Oh, so that these erection blue prints were shown to Mr. 
Cooper for comments if he considered it necessary, while at the same time you were 
the supreme authority in deciding whether they were to be used or not. That is to 
say, Mr. Cooper could only advise; he had only advisory functions in connection 
with them. Is that the case? 

Mr. Drans.—I do not think that is a too strong statement of the facts; but 
further, Mr. Cooper, being in supreme authority, could have stopped or interfered 
with the erection through Mr. Hoare at any time that he saw fit. . 

Prof. GALBRAITH.—When you said yesterday that these plans were simply a part 
of the Phenix Company’s business, and that Mr. Cooper had no responsibility in 
connection therewith, you meant that to be simply in general; while at the same 
time, as you have said now, he could stop the work and stop anything that he pleased 
through Mr. Hoare? 

Mr. Deans.—Absolutely. 

Prof. GatprairH.—That is the position ? 

Mr. Deans.—That is the position. 

Prof. Kerry.—Specifically, Mr. Deans, the plans of the travellers were regarded 
entirely as part of the erection plant, and did not require and did not have approval 
by anybody outside the Phenix Bridge Company ? 

Mr. Drans.—Nothing except a general approval; no signed documents, no signed 
papers. 

Prof. GALBRAITH.—F rom Mr. Cooper? 

Mr. Deans.—From Mr. Cooper. 

Prof. GatpraitH.—The plans of the travellers were treated then just as all the 
other ordinary erection blue prints; they were not considered especially by Mr. 
Cooper ? 1 

Mr. Drans.—No, the plans of the travellers were not considered especially by Mr. 
Cooper any more than any other feature of the erection or construction of the plant. 

Prof. Kerry.—Was it the regular practice to submit all these plans bearing on 
the erection plant and the erection detail to Mr. Cooper? 

Mr. Drans.—Only in the sense of keeping him posted as to the general plan of 
our erection and procedure. 

Prof. Kerry.—But in general, would all the plans appear before him or not, or 
would all the important plans appear before him? 

Mr. Drays.—I think Mr. Cooper saw all the important plans of erection. 

Mr. Hotcarr.—Mr. Deans, were the erection blue prints simply detail working 
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plans of the general plan approved by Mr. Cooper, and contained nothing of plan or 
design not covered by the general plans? 

Mr. Deans.—In answering that question, the erection blue prints did not affect 
any plan or design covered by the approval of Mr. Cones: either of the general plans 
or of the details. 

Mr. Houieate.—What understanding had you, Mr. Deans, of the status of Mr. 
Hoare, first, and of Mr. Cooper in regard to the carrying out of the contract between 
the Quebec Bridge Company and the Phenix Bridge Company? ~ 

Prof. GALBRAITH.—You mean Mr. Deans’ personal interpretation of their func- 
tions 4 

Mr. Houcatre.—Yes ? 

Mr. Deans.—I understood that Mr. Cooper had supreme authority in connection 
with the interpretation of the specifications, had authority to change them from time 
to time as he saw fit, and had authority to approve all of our general and detailed 
plans. 

Mr. Houcate.—Was that power exercised in regard to the approval of all? 

Mr. Deans.—That power was exercised by Mr. Cooper throughout the contract. 

Mr. Houieatr.—Were any plans used where that power of Mr. Cooper’s was not 
exercised ? 

Mr. Deans.—No plans were see where that power of approval of Mr. Cooper was 
not exercised. 

Prof. Kerry.—The scisiphsias formed part of the contract, Mr. Deans. Was 
your understanding that the power was vested in Mr. Cooper to alter these specifica- 
tions ? 

Mr. Drans.—Yes, sir, we had notice that Mr. Cooper had authority to alter those 
specifications; we also had notice that his authority and approval of plans would be 
considered final. 

Prof. GaLBRAItH.—In what form was his approval conveyed to you, in writing? 

Mr. Dreans.—He had a rubber date stamp and he wrote on each drawing 

‘examined and approved by Theodore Cooper, oe ae Engineer, Quebec Bridge 
and Railway Company.’ 

Prof. GatBraitH.—I think you said that you had notice from the company that 
Mr. Cooper had power to alter or amend the specifications. 

Mr. Deans.—We had. 

Prof. GALBRAITH.—That would be in writing. 

Mr. Dreans.—That was in writing and one of the papers which we asked Mr. 
Barthe to submit to you. 

Prof. GALBRAITH.—You have the communications that passed? 

Mr. Deans.—We have the copy in Pheenixville. 

Prof. GALBRAITH.—You could let us have that? 

Mr. Dreans.—In addition to the originals? 

Prof. GaLBraitu.—Oh, well, if it is identified here it is all the same. 

Mr. Dreans.—We can let you have our copy. 

Prof. Krrry.—The original would be quite sufficient. Also did you ask Mr. 
Barthe to producé the statement with regard to Mr. Cooper’s authority; is that among 
the papers produced? 

Mr. Drans.—I do not think it was. 

Mr. Stuart.—lI think that is in the Order in Council. 

Mr. Drans.—That Order in Council is the authority I referred to as the power to 
change the specification. He had the government order in council giving him authority 
to change the specification. 

Mr. Hoicate.—What is there to show that Mr. Cooper’s power was final ? 

Mr. Deans.—I think that paper of order in council would indicate that. 

Prof. GALBRAITH.—In whose possession is that order in council? 
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Mr. Deans.—It must be in Mr. Hoare’s, or the Quebec Bridge and Railway 
Company’s. We have a copy. 

Prof. Kerry—Mr. Deans, can you recall if Mr. Cooper at any time subsequent 
to the signing of the contract exercised his power to alter specifications ? 

Mr. Dzans.—He altered them in several, or in many instances. 

Prof. Kerry.—Your understanding of the duties and powers of Mr. Cooper and 
Mr. Hoare, is entirely based on written documents? 

Mr. Drans.—I think my conclusions can all be shown by written documents. 
Prof. Kerry.—That is the whole point. 

Mr. Deans.—I think so. 

Mr. Houcare.—Now with regard to Mr. Hoare, Mr. Deans? 

Mr. Drans.—Regarding Mr. Hoare’s authority? 

Mr. Horcate.—Yes, sir, as you understood Mr. Hoare’s position in relation to 
the contract. 

Mr. Deans.—Mr. Hoare being the chief engineer of the Quebec Bridge and 
Railway Company, I understood that I should look to him for any final instructions 
in connection with the contract in its execution. 

Mr. Hotcatre.—Of what nature? 

Mr. Dzans.—Well, I should say in all matters outside of the approval of plans 
and the interpretation of the specification and should look to him for final instructions 
in connection with the work in the field or shop... 

Prof. GaLBraItH.—In other words, you assumed that he had the power to stop 
any piece of work? 

Mr. Dreans.—That expresses it. 

Prof. GALBRAITH.—To reject any piece of work. 

Mr. DEans.—That expresses it. 

Prof. Kerry.—Or to express that in another way your understanding would be 
that with the exception of the preparation of the specifications and the approval of 
the detail plans that the entire final responsibility for the construction of the bridge 
lay with Mr. Hoare? 

Mr. Deans.—I do not think that is expressing it too broadly. 

Prof. GALBRAITH.—Mr. Deans, if Mr. Cooper should have given instructions to 
stop the work at any stage what would you have considered it your duty to do? 

Mr. Deans.—I should have felt it incumbent to notify Mr. Hoare and receive his 
instructions. 

Mr. Houcatre.—Were changes in specifications made by Mr. Cooper communicated 
in writing, in duplicate and filed with both parties? ; 

Mr. Deans.—We receive a typewritten copy of the changes which he instructed us 
to make and I assume that a copy of these was left with Mr. Hoare. 

Mr. Houeate.—You have your copy? 

Mr. Drans.—We have our copy in Phenixville; if you cannot get the copy I 
will furnish you ours. 


x ee Hoicate.—Yesterday we asked you for the records of Mr. Yenser and Mr. 
IrKs. 

Mr. Drans.—Their professional records. 

Mr. Hoteate.—Their professional records; we would like you to give that just in 
your own way. 

5 Mr. Drans.—I think I had better read it because I will interline one or two 
things; it is just short. Mr. B. A. Yenser, general foreman, was about 38 years of 
age. Mr. Yenser had worked for several other bridge companies before entering the 
service of the Phenix Bridge Company and he had been in the employ of the Phenix 
Bridge Company for about 15 years. For about 10 years of this time he had acted 
as general foreman of erection, and he had charge of some of the most important 
structures built by the company, viz.: Elevated Railway, Brooklyn, N.Y.; Cambridge 


Bridge, Boston, Mass. 3 El Paso Bridge, Texas; Tennessee River Bridge, Tennessee; 
Susquehanna River Bridge, Towanda, &e, 
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Having shown unsual qualities as an erector, being extremely careful and con- 
scientious, and having had large experience in the handling of men, he was selected 
for the Quebec work, where he had been in charge during the seasons of 1906 and 
*1907. 

Mr. A. H. Birks, resident engineer of erection was about 28 years old. He was 
highly recommended to the company by Prof. George F. Swan, professor of civil 
engineering of the Massachusetts Institute of Technology, Boston; as one of his most 
promising graduates. He was a post-graduate of this institution. He entered the 
employ of the Phenix Bridge Company about six years ago. His first duties were as 
a structural draughtsman. It was soon found that he was a man of unusual ability 
and high character and he was soon transferred to the erection department as assistant 
engineer. In this department, when the Quebec erection plans were taken up, 
he worked out many of the details of erection in connection with the heads of 
this department. He was at work on these plans and details about two and a half to 
three years; thus being familiar with all the department plans and details of erec- 
tion, he was put on the Quebec work and worked in absolute harmony with the 
general foreman, and assistant foremen, having the confidence and respect of every 
man. 

Mr. Houeate.—Then this was the first field work that Mr. Birks had undertaken ? 

Mr. Deans.—No, Mr. Birks had been on several of our field erections before this. 

Prof. Kerry.—Could you specify those, Mr. Deans? 

Mr. Drans.—I could not specify that off hand; I can get that later on and give 
it to you. 

Prof. Kerry.—If you would, please. 

Mr. Drans.—I shall. 

Mr. Horaate.—I wish you would give us an idea of how these men worked 
together on that bridge. What I mean is was there confidence mutually all around 
and did these men work in harmony? 

Mr. Deans.—We frequently commended on the very unusual harmony existing 
between the force on the Quebee Bridge. There was absolute harmony of action 
between the engineers, the foreman and assistant foremen. There was not a single 
bit of friction between them that has come to my knowledge since the work started 
and I believe that each had the other’s confidence to the fullest extent. 

Mr. Hoteare.—Did that harmony extend also between themselves and the repre- 
sentatives of the Quebec Bridge Company on the ground? 

Mr. Deans.—I believe it extended through the entire force of the eee Bridge 
and Railway Company on the ground, their representatives there. 

Prof. Kerry.—The situation would be, Mr. Deans, that Mr. Birks was practically 
a technical advisor to Mr. Yenser, in all matters involving purely technical know- 
ledge. 

Mr. Drans.—Mr. Birks was an adviser to Mr. Yenser in technical matters, as 
far as they referred to the erection and the appliances for handling the erection. 

Prof. GALBRAITH.—Mr, Birks gave no orders to foremen ? 

Mr. Dreans.—He gave no orders to anybody. 

Prof. Krerry.—Mr. Yenser was what would be known as an erection man, in no 
way an engineer. 

Mr. Deans.—That is correct. I would like to add to my testimony of yesterday 
in two or three particulars. All of the material, after it was constructed in the shop 
and passed by the inspector, was marked ‘the property of the Quebec Bridge and 
Railway Company,’ by a stencil stamp, white leaded. 

Prof. GaLBrairH.—That is that it was painted on. 

Mr. Drans.—A stencil and painted on. 

Prof. GALBRAITH.—Not indented or stamped into the metal in any way. 

Mr. Deans.—No, not that. I was not familiar yesterday as to the inspector’s 
stamp passing this material; you asked me that question? 
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Prof, GALBRAITH.—Yes. 

Mr. Deans.—I find that the inspector’s stamp—— 

Prof. GaLBrairH.—Which inspector? 

Mr. Drans.—The Quebee Bridge Company’s inspector. When he had examined‘ 
the material and passed upon it, as correct and constructed in accordance with the 
plans and specifications at the shop, there was a white or yellow ‘Q’ painted on the 
metal and inside of this ‘Q’ a stencil stamp was indented in the metal marked ‘ Q-B’ 
and every piece in the bridge passed and inspected had that ‘Q-B’ indented in it. 
It was ‘Q-B’ stamped on the end of a hammer and the inspector striking the metal a 
blow indented the stamp in the steel making it a mark that could not be removed. 

You also asked me the question whether there was any inspection after the 
material had been examined and accepted at the shops before shipment. The contract 
provided that at any stage of construction inspection should take place, and in case 
of any injury to material in transit or handling that inspection would be exercised 
before the structure was put in the bridge. Yesterday I believe I said there was no 
further inspection. 

Mr. Houcare.—Was the inspection as called for under the contract fully carried 
out ? 

Mr. Dreans.—As far as I know it was carried out in all respects. 

Mr. Houcate.—There is nothing else you would like to add? You might say who 
if it is within your knowledge, made the inspection on the ground here? 

Mr. Deans.—I think the inspection on the ground here would, have been made 
by Mr. Kinloch or Mr. McClure or Mr. E. A. Hoare. 

Prof. GALBRAITH.—In general that inspection was made where, at the yard before 
the material was stored, before the storing took place, or also at the bridge? 

Mr. Deans.—The inspection would be made at any point where any changes were 
made in members after the members had been inspected and passed at the shops. In 
other words, if we altered a member in any particular after it was inspected and 
stamped we expected that it would have another inspection before we could put that 
member in place. am , 

Mr. GavsrairH.—Or if any accident happened or if any alteration occurred in 
any way ? 

Mr. Deans.—If we altered it in any way after it was inspected and stamped at 
Pheenixville, we looked for and asked for an inspection before we put that member in 
place. : 

Mr. Hoteare.—Was it to your interest to have inspections made as often and as 
thoroughly as possible? 

Mr. Drans.—Certainly. 

Prof. Krrry.—In general you had two regular inspections, one at the shop, and 
one on the bridge just before the material was erected, did you not? 

Mr. Deans.—I do not wish to convey a wrong impression. There were no two 
general inspections. Of course, if the inspectors here would notice anything that 
was overlooked in the shop they would call our attention to it, but I wish it under- 
stood that if any member, once passed and stamped at Pheenixville, was altered in 
any particular by us we asked for and expected another inspection before we put it 
in the work. 

_ Prof. Kerry.—There was no regular, systematic re-inspection of material before 
it went into place? 

Mr. Drans.—Not as I understand it. 

Prof. GarprarrH.—You said yesterday, I think, that there were parts of the struc- 
ture not rolled in the Phenixville mills that you obtained from Pittsburg and Harris- 


burg, that these portions were larger portions than you could manufacture in your 
own shops? 


Mr. Drans.—In plates? y 
Mr. GawprairH.—In plates. Had you, or had the Quebec Bridge Company, 
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inspectors who examined these plates during the process of construction, or at any 
time before they were delivered to you at Pheenixville? 

Mr. Dreans.—All the material manufactured at outside mills was tested, examined 
and passed by an inspector of the Quebec Bridge Company before it was shipped to 
Pheenixville and fabricated. 

Prof. GALBRAITH.—If there are any points which you think we have missed and 
wish to bring out, it might be as well for you to do so—in this connection ? 

Mr. Deans.—I thought over it last evening and the three I mentioned were the 
only three I thought of at the time. 

Prof. Kerry.—Was there any regular inspection at or near the bridge previous 
to the erection of all members by the officers of the Phoenix Bridge Company? 

Mr. Dreans.—They exercised a careful inspection of the work at the bridge and in 
the yards. 

Prof. Krerry.—A systematic inspection ? 

Mr. Derans.—A systematic inspection as each member was passed out to the 
bridge to see that it was all right? 

Prof. GaLpraitH.—Could you describe the nature of the inspection? Was it 
visual entirely, or did they use tools, or put lines on the material, or anything of 
that kind? Could you give any idea of the nature of the inspection? 

Mr. Deans.—The nature of the inspection was a careful examination of each 
member at the time it was being prepared for erection and appliances attached for 
handling the same. 

Prof. GaLBrRaItH.—Was there anything other than a purely examining by eye? 
Was there anything done by the hand or anything of that kind? Perhaps I can get 
this information better from another witness. — 

Mr. Deans.—Possibly. 

Mr. Hoitaate.—Who would that be, Mr. Deans? 

Mr. Drans.—I think possibly Mr. Kinloch or Mr. McLure of the Quebec Bridge 
Company. Our own men that did that work, you know, were lost in the disaster. 
Mr. A. B. Milliken might be able to give you the information. 

Mr. Hoteate.—In the carrying out of the inspection that you have just been 
describing, if any error or defect were found, whose duty would it be to report it and 
to whom would the report be sent? 

Mr. Deans.—It would be the duty of anybody who noticed any defect to report 
it and it would be reported to Mr. Yenser. ; 

Prof. GaLBrairH.—Mr. Kerry says that he really means who were the individual 
inspectors who reported these things. 

Mr. Dreans.—Any defect in any member in the yards or previous to erection would 
have been more likely to have been found by Mr. Birks as he was the one to see that 
the member with all its attachments was-in proper shape to be erected and he would 
have reported any defect to Mr. Yenser. 

Prof. Krerry.—In case of defects developing on the bridge that were not observed 
previous to erection was there any systematic inspection of the members that had 
already been erected from time to time? 

Mr. Drans.—I should say that the inspection was systematic to the extent that all 
of the bridge was under close observation all the time. 

Prof. Kerry.—More particularly from Mr. Yenser and Mr. Birks? 

Mr. Drans.—F rom our side more particularly by Mr. Birks and Mr. Yenser. 

Prof. GALBRAITH.—Was Mr. Milliken much on the bridge? 

Mr. Dreans.—He was on the bridge the greater part of the time during the con- 
struction season. 

Mr. Hougate.—I think you said, Mr. Deans, that defects found would be 
reported to Mr. Yenser? 

Mr. Drans.—Yes, sir.” 

Mr. Hoieatr.—Would he then act on his own discretion or would he ask for 
advice from the head office in Pheenixville? 
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Mr. Deans.—In minor matters he would act on his own responsibility in connec- 


tion with Mr. Birks and his other assistants. 
Prof. GaLpraitH.—That is to say, that he would confer with them before decid- 


ing? 
z Mr. Dzans.—He would confer with them before deciding. 

Mr. Horcatr.—As to whether it was a minor or greater matter would be left to 
Mr. Yenser’s discretion ? 

Mr. Dreans.—I should not say that altogether. It would be decided at the con- 
ference between Mr. Yenser and the engineers and as they worked in entire harmony 
it would be the general conclusion of all. ; 

Mr. Houcate.—That is what I mean, represented by Mr. Yenser who was in 


charge. 
Mr. Deans.—That is right. 
Mr. Honigate.—It is not likely that Mr. Yenser would, on his own responsibility, 
decide without conference with Mr. Birks? 
Mr. Deans.—Not at all; it was not possible. 
Mr. Horaate.—In any question of that nature that arose between Mr. Yenser 
and Mr. Birks where they had discussions in matters of that kind would they include 
such in their periodical reports to the office? 
Mr. Deans.—Anything they had considered important. 
Prof. Kerry.—Do you mean, Mr. Deans, that they would come to a decision and 
that they would then report to the office that such circumstances had arisen and that 
they had decided to act in such a way? f 
Mr. Drans.—I feel that we had a complete report of that kind. 


Witness retired, 


FRANK CuDWoRTH sworn. 


Witness retired. 


A. B. MiILuiKkEN, sworn. 


Mr. Hoicate—Mr. Milliken, will you please describe your position and your 
duties ? 
Mr. Miturcen.—My position is superintendent of erection—general erection. 
My duties, in a general way, are to appoint foremen and arrange for the different 
forces in the different parts of the country for our work. 
Mr. Honcate.—Have you charge of the erection of all the Phenix Bridge Com- 
pany’s works? 
Mr. Minurxen—Yes, in the United States and Canada. 
Mr. Houearr.—How long have you occupied that position? 
Mr. Miniiken.—Seventeen years. 
Mr. Hoxrcate.—By whom were you appointed? 
Mr. Mituren.—By our chief engineer, Mr. Deans. 
Mr. Houeatr.—Are your instructions in writing from the company? 

Mr. Mituiken.—Well, sometimes they are; yes, sir. 

Mr. Horeatre.—General instructions, I mean, of appointment ? 

Mr. Mituixey.—Not as a rule. Oh, of appointment? 

_ Prof. GALBRAITH.—The general instructions of appointment—are they printed 

or in writing? 

Mr. Minurxen.—It was in writing. 

Mr. Hoiearr.—To whom are you responsible? 

Mr. Mitiuixen.—To Mr. Deans. 

Mr. Hotcate.—To what extent is that responsibility ? 

Mr. Mitiiken.—I report directly to him and take instructions from him. 
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Mr. Hoigate.—What other works, besides the Quebec bridge, have you had under 
your charge since the commencement of the construction of the Quebec bridge? 

Mr. Mituren.—I could not enumerate them just now, but I can give them to 
you. There is a very great number of them. 

Mr. Hortcatr.—Just name some of them. 

Mr. Mmurken.—There are bridges for the Southern Railway and the Lehigh 
Valley Railway. 

Mr. Hoitcate.—Just mention the different ones. 

Mr. Minuren.—The Cambridge bridge at Boston. The Tennessee River bridge 
in Tennessee, the bridge crosses the Susquehanna river for the Lehigh Valley railway 
in Pennsylvania. 

Mr. Houcate.—Do I understand that these were all going on at the same time as 
the Quebee bridge construction ? 

Mr. Mitiixen.—Yes, and a great many more, not so large as that, though. 

Mr. Houcate.—Prior to the construction of the Quebec bridge what large works 
had you in hand as superintendent ? 

Mr. Minuren.—The Pecos viaduct in Texas, the Missouri river bridge at 
Omaha, and the Missouri river bridge at Sioux city, Iowa. 

Prof. Krerry.—It would be well to say which bridge in each case. 

Prof. GALBRAITH.—Specify the bridge if there is more than one. 

Prof. Krerry.—There is more than one Missouri river bridge at Omaha, for 
example. 

Mr. Mitiixen.—I do not remember the name of the road but I know what the 
spans consist of—two 500 fixed spans and two 490 feet draw spans. The bridge at 
Omaha was a 520 foot double track draw bridge. The bridge at Towanda, Pa., con- 
sisted of 14 spans, double track, 130 foot deck plate girders. The Pecos viaduct 
consisted of the viaduct with cantilever spans in the centre of it 328 feet high. The 
Cambridge bridge consisted of 8 or 9 arch spans; the dimensions I do not remember. 
The Tennessee river bridge at Lowden, Tenn., consisted of eight 150 foot spans or 
300 foot spans. A great many of these structures of course, were renewal and main- 
tained traffic. 

Mr. Honeatr.—You mention that some of them were renewal,—why ? 

Mr. Mitim«eEn.—I mention the maintaining of traffic because we had to take care 
of all trains, both passenger and freight, with safe passage during erection or renewal. 
There is also the bridge for the Grand Trunk railway at Beleil. I forgot two very 
large structures, one for the United States government crossing the Mississippi river 
at Rock Island; also another one across the same river about a mile below this gov- 
ernment bridge, both of them very large structures, on one of which, a double decked 
bridge, we had to maintain both roadway and railway traffic. 

Mr. Hoieate.—What is the largest work on the cantilever principle that you have 
had charge of 2? 

Mr. Minuixen.—That was at Needles, California, across the Colorado river. 

Mr. Houcate.—You might describe that briefly. 

Mr. MinurKken.—That was erected in 1889-1890. I do not remember the length of 
the span. 

Prof. GALBRAITH.—What river did it cross? 

Mr. Mituixen.—Across the Colorado river at Needles, California. 

Prof. GALBRAITH.—It would be quite a large span, 

Mr. MitiiKen.—Yes 

Prof. GALBRAITH.—500 or 600 feet? 

Mr. MuuiKen.—More than that. 

Prof. GALBrairH.—Was it? 

Mr. Miniiken.—It was about a 600 or 700 foot span, I should say, between the 
main piers. 

Mr. Honeate.—A railway bridge? 

Mr, Miniiken.—Yes. 
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Mr. Hotaate.—Single or double track? 

Mr. MinuxKen.—Single track. 

Mr. Houcats—Mr. Deans just handed me a memorandum that the span you 
speak of is 660 feet. Would that be about what your recollection is? 

Mr. MiurKken.—yYes, sir. I said 600 or 700 feet. 

Mr. Honcate.—Well, Mr. Milliken, do you consider yourself essentially an erection 
man? ; 
Mr. Minurken.—Yes, sir. 

Mr. Houcate.—Do you class yourself as an erection man or as an engineer? 
Mr. Minurken.—As an erection man. 

Mr. Honcatr.—In regard to your duties in connection with the Quebec bridge, we 
would like to know what personal attention you gave to the work. 

Mr. MitiiKken.—In the seasons of 1905 and 1906 

Mr. Hoicatre.—First of all, when was erection commenced ? 

Mr. MiniuiKcen.—Actual erection ? 

Mr. Houcate.—Yes, sir. 

Mr. Minurken.—As I remember, June 23, 1905. 

Mr. Hotaate.—Now, then, go on. 

Prof. GALBRAITH.—J une, 1905 ? 

Mr. Miuurken.—I am not sure about that. 

Prof. GALBRAITH.—Roughly ? 

Mr. Minitmen.—July, 1905. 

Prof, GALBRAITH.—That is the erection ? 

Mr. MInurkeN.—Yes, sir. 

Prof. Kerry.—The local preparation for erection commenced when ? 

Mr. Mituixken.—In the field ? 

Prof. Kerry.—Yes, at Quebec? 

Mr. Mintiken.—It commenced in 1904 or the latter part of 1903. 

Prof. GALBRAITH.—You mean the erection of false works? 

Mr. MILLiken.—Yes, sir, getting in material and starting the erection of false 
work. 

Prof. GALBRAITH.—1903 ? 

Mr. MitiicEen.—1904 is the first we started the erection of false work. 

Prof. GALBRAITH.—1905 is when you started the bridge? 

Mr. Mitiiken.—Yes, sir, that is when we started the permanent structure. 

Prof. GatBraitH.—The false work in 1904, you say? 

Mr. Mitirken.—Yes. 

Mr. Hotcate.—Now, that question of mine comes in: In regard to your duties 
in connection with the Quebec bridge, we would like to know what personal attention 
you gave to the work. 

Mr. Minuiken.—In 1905 I was here most of the season after actual erection started 
and in 1906 I was here at least 80 per cent of the working season. In 1907 I was here 
about 50 per cent of the working season. 

Mr. Houeate.—Do you keep a diary ? 

Mr. MinimKen.—Npo, sir. 

Mr. Horcarr.—When you were on the ground here did you assume any direct 
control of the work? 

__ Mr. Muuncen.—Nothing except in a general way. When I was on the ground, 
if it was necessary to refer anything to me by our general foreman in charge, of 
course, he would do it. 

Mr. Houears.—Was your position then advisory only or was it executive? 

Mr. Miniixen.—Unless something came up out of the general line of our erection, 
which, of course, had been laid out, the general run of the work. If anything unusual 
would arise he would probably refer it to me and confer with me. 

Mr. Houieaate.—And did confer? 

Mr. Miturcen.—Yes, a number of times—not very often. 
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Mr. Houteatr.—You refer now to matters in general, such as the inspection of the 
material that was to be erected and also to the method of its handling and placing 
in the bridge? 

Mr. Mitiixen.—Yes, sir; not to the inspection of the permanent material, but the 
inspection of our erection plant, travellers, &. That was particularly looked after— 
constantly. But the material for the permanent structure we assumed to be all 
right when it arrived here for erection. 

Prof. GaLBrairH.—To bring out Mr. Holgate’s point more clearly, I think that 
his question refers more particularly to any orders or instructions in regard to the 
work that might be issued rather than to a conference which consisted simply in 
your being informed of the general state of the work at the time you arrived when 
you came from a distance, or an ordinary consultation. The particular point is, I 
think, this: Did you issue orders to Mr. Yenser, or did you, simply, every time there 
was any difference of opinion, come to an agreement with him? What was your 
process of working? 

Mr. Mituiken.—Mr. Yenser would pursue the general course of the work whether 
I was absent or whether I was present. If there was anything that would arise during 
my presence here he would confer with me—anything out of the regular way. 

Prof. Krerry.—In general you had created a local working organization which 
was responsible to you for the performance of its duties, but as long as everything 
was going smoothly you simply went on and let it work? 

Mr. MitLiken.—Yes, sir; that is it; that is it exactly. 

Mr. Houeate.—In deciding upon the method of the erection of this bridge, were 
you consulted by the head office? 

Mr. MiILiiKen.—Yes, 

Mr. Houeate.—You might just tell the process that was made use of in arriving 
at the determination of the method of the erection of the bridge. 

Mr. Mituiken.—In my department there are a great many of the appliances. The 
plans were prepared in my department at Phcenixville and when they were fully pre- 
pared and what we consider ready for use they were referred to the computing depart- 
ment, which is directly under our designing engineer, Mr. Szlapka. When they had 
had a thorough check in my department and when the engineers thought it was all 
right, it was referred up there and rechecked, and if it was satisfactory it would go 
through. If not, any change that was recommended would have to be made. 

Mr. Houeate.—Who finally had the approval of the erection methods? 

Mr. Minurmen.—Mr. Szlapka—not the methods. 

Mr. Houcatte.—The methods I mean? 

Mr. Mitiurmen.—The methods of the erection of the main structure was divided 
between Mr. Szlapka’s department and my department; that is as to the actual work- 
manship and handling of the materials. We felt that was necessary on account 
of making detail drawings for the bridge. They often referred to my department 
and asked whether they could be handled all right in the field with safety. Then, 
that was discussed and determined. Of course, many details of that kind occurred 
during the preparation of the plans for the main structure. 

Prof. GaLprairH.—I think the questions are with reference simply to whether 
the arrangements that you made for erection were left altogether in your department 
or divided between you and Mr. Szlapka’s department. I do not think that the ques- 
tion refers to a consultation between Mr. Szlapka’s department having reference to 
the design of the parts of the structure and your department, or the consultations 
that they had with you as to whether they could be handled or not. I do not think 
that is what was meant; I think the question is, whether the work that we are now 
asking about was sometimes divided between you and Mr. Szlapka. 

Mr. Miniiken.—No, that was in my department entirely. 

Prof. GALBRAITH.—You said you had to send your designs for computation some- 
times to Mr. Szlapka’s department ? 
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Mr. Minrrxen.—Yes, as a matter of safety, particularly on this job, everything | 
that was prepared, the appliances and everything of that kind in my department, were 
sent to Mr. Szlapka’s department and checked. 

Mr. Hoteare.—Was that your ordinary procedure in cases of that kind? 

Mr. Miurxen.—No, sir, only on this work. 

Mr. Horgare.—Was it resorted to in connection with any other work? 

Mr. Miturxen.—No, sir, it never has been, to my knowledge, except on the Quebec 
work ? 

Mr. Houeare.—For what reason ? 

Mr. MiurKken.—Well, on account of its great magnitude and the character of the 
work, which had never been done before, we were anxious to take every possible precau- 
tion and safety that were known to anybody. 

Mr. Honcarr.—What system of reports on this particular work had you, Mr. 
Milliken? I mean the reports that were sent to you, or the reports that you made to 
Mr. Deans? 

Mr. Miturxen.—On account of my absence.I never interfered with the regular 
course of reporting. Mr. Yenser made his reports daily, and we had some printed 
forms. 

Mr. Hoxiegatr.—Where did Mr. Yenser’s reports go? 

Mr. Minurxen.—They went to Phenixville, addressed to the Phenix Bridge Com- 
pany. We have some regular forms for reporting the number of rivets driven per day, 
and our car reports which were made up by the clerks in the office and simply signed 
by Mr. Yenser. 

Mr. Houcare.—Could you give us a few samples of these reports that were made 
by Mr. Yenser ? 

Mr. Miturken.—We have them at the bridge. 

Mr. Hotcarr.—Are all the reports regarding the erection at the bridge now, or 
copies of them ? 

Mr. Mitiiken.—Yes, sir. Mr. Cudworth, as resident engineer, made reports. Of 
course, he made these up himself on blue print diagrams which he had prepared in his 
certain way. 

Prof. GatprairH.—This request has nothing to do with any particular incident on 
the bridge. At the present time we are only looking into the general system. A 
specimen of each report will do for the present. 

Mr. Minuiken.—Al] right. 

Mr. Krrry.—Mr. Milliken, ‘will you tell us, as well as you can, the general system 
of handling the work that Mr. Yenser had with regard to reports, &e., that came in to 
him. We want to get an idea of the working organization he had under him, the 
character of the work, and with whom he would deal if he wanted any details of the 
work executed. . 

Mr. Minuixken.—Outside of the regular course? 

Prof. Krrry.—It is the regular course we want to get more particularly, not 
anything out of the regular course, but the regular course itself. 

Mr. Mituen.—The regular course of the prosecution of the work would be for 
him to confer with or rather issue instructions to his assistant foreman, to Mr, Birks 
or Mr. Cudworth. The entire work was under his general direction. 

Prof. Krerry.—He was constantly on the work? 

Mr. Mituiken.—Constantly on the work, yes, sir. 

Prof. Kerry.—And his reports from his assistant foremen would be written or 
verbal mostly ? 

_ Mr, Mitiixey.—Verbal; he was among his men all the time; while I was present 
on the work he was right among them, constantly. It has occurred that he did not 


take time to come in and sign his letters, devoting his entire attention to the actual 


work of erection. | 
a Pe ' if 5 
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Prof. Kerry.—His general method would be simply to issue his instructions direct 
to his assistant foremen ? 

Mr. Mituixen.—Yes, sir, verbally. 

Prof. Kerry.—And observe their carrying out? 

Mr. Minuiken.—Yes, sir. 

Prof. Krrry.—Now, with regard to Mr. Birks, his detailed duties practically 
consist of what? 

Mr. Miturxen.—Mr. Birks’ duties consisted of keeping a close watch on erection 
to see that the members had been properly assembled and bolted up. 

Prof. Kmrry.—He would inspect the members before they were erected ? 

Mr. Mintixen.—He would inspect the attachments on the members, When a section 
of the main structure would come to the bridge for erection, we of course assumed 
that the member was all right, but the attachments for to put that member in place 
in the bridge, in its permanent position in the bridge, the attachments for that mem- 
ber was examined by Mr. Birks; that was one of his duties. 

Prof. Kerry.—Then it was assumed that after a member left Phcenixville, unless 
some accident happened to it, it was perfect in every structural detail? 

Mr. Minuiken.-—Yes, sir. 

Prof. Kerry.—As far as the member itself was concerned? 

Mr. Mitiixken.—Yes, sir. 

Prof. Kerry.—That was accepted and Mr. Birks’ duties consisted in seeing that 
it was properly erected, and all the attachments added to it were properly put on. 

Mr. Minuixen.—Yes, sir, to see that the proper attachments according to our 
drawing was put on the member, and that it had its proper number of bolts on, and 
even after it got out on the bridge he would watch to see that the proper attachment 
for attaching our falls to it were all right. In other words, when they were ready 
to go ahead he would look it over and say: All right, go ahead. 

Prof. Krerry.—His duties might be fairly described as an inspector of erection ? 

Mr. Minuren.—Well, yes, sir, engineer and inspector of erection. 

Prof. Kerry.—Did he have any specific duties with regard to the inspection of 
the structure as a whole? What I mean is, would his attention be more particularly 
directed all the time to the part that was being worked on, or had he any specific 
instructions to observe the entire structure, the parts already finished ? 

Mr. Mmutken.—He had no specific instructions to make any particular observa- 
tions in that respect, at least not from my department. 

Prof. GALBRAITH.—Whose duty was it to make the daily examination of lines 
and levels in the bridge as a whole or was there any such? 

Mr. Minurken.—Well, Mr. Cudworth was engineer in charge of the instrument 
work, and that was arranged for at different periods of the construction of the bridge, 
and at that particular period when that work was to be done, Mr. Cudworth was in 
charge of that part of the instrument work. 

Prof. Kerry.—What system of record of progress existed, Mr. Milliken? 

Mr. Mituiken.—Of erection? 

Prof. Kerry.—What system of record of erection, how closely—for example a 
member is being put up or a joint is being completed, how closely was that progress 
recorded and what was the system ? 

Mr. MimurKken.—Sometimes we would have a general drawing laid before us and 
we would report to Phenixville the particular members erected up to the time we 
made the report. 

Prof. Kerry.—Each day? 

Mr. MinurKken.—Each day. 

Prof. Kerry.—Each day all the members put up in the last 24 hours were re- 
ported to Phenixville? 

Mr. Muurcen.—Yes, sir, and at Phoenixville they had their general drawings, the 
general plan of the idve and they would mark on that plan with a lead pencil showing 
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just the progress we were making. They had it before them all the time on this 
general plan. 

Prof. GaLBRAITH.—Were these reports the reports referred to some time ago, as 
Mr. Yenser’s reports? 

Mr. MiturKen.—This marking up of our progress at Pheenixville would be taken 
from Mr. Yenser’s report from day to day. 

Prof. GatBrairu.—My. Birks did not send an independent report or Mr. Cud- 

worth ? 
Mr. Miturken.—Mr. Birks made no independent reports; his report sometimes 
would be incorporated in Mr. Yenser’s as the report of some particular matters, 
though that Mr. Birks had made reports. If there was any minor change that we 
' thought better or suggested for the north side to simplify the erection why he would 
make that report. 

Prof. Kerry.—Now, with regard to the connections there would be a large number 
of minor parts, fastenings, &c., which are not capable of direct identification, number 
or anything of that sort. What record is kept of their being put in place? 

Mr. MinurKen.—Well, we had a detailed numbering of everything of all these 
attachments, every single one that was used in the bridge, and each attachment had 
its respective mark, and in failure to distinguish that mark Mr. Birks would always 
refer to his detailed plan, covering that particular attachment. 

Prof. Kerry.—Perhaps I might illustrate there, Mr. Milliken. You have, for 
instance, one of the main pins. Then you have a little bolt running down the centre 
of the main pin, with what I might call covering plates at the end; for instance it 
might be reported that the pin itself would be in place but the little bolt inside might 
not be in place at the time of the report; would there be any system of report that 
would cover a detail like that? 

Mr. Minuren.—Whether he had that particular rod and those saucers or washers 
on the end 

Prof. Krrry.—In place, yes? 

Mr. Miturken.—Well, I cannot say that his report would cover that fully in detail, 
but to carry out the instructions, which we did, he would put that rod and those 
saucers in there just as soon as the pin had been driven through the bars. 

Prof. GaLBraitH.—That is to say a piece of work like that would not be left to 
the next day ? 

Mr. Miniixen.—No, sir, that belonged to that connection and we had that right — 
on the same car with that particular part. 

Prof. GatprairH.—And the joint was completely finished, all the parts were 
assembled on it? 

Mr. Mitiiken.—Yes, sir; yes, sir; yes, sir. 

Prof. GaLBrairH.—About the assembling of one of those tension joints, how long 
would the assembling and completion, the bolting up take? 

Mr. MitiiKken.—The driving of the pin in the permanent structure? 

Prof, GALBRAITH.—Yes, the completion of that joint from beginning to end? How 
long a time for any particular joint after the pieces were laid, from the time of 
driving the bolt until the joint was completed ? 

Mr. Miturxken.—I think some of them would be made in 20 minutes. 

Prof. GatBrairH.—I just wanted to get an idea. 

Mr. Minurken.—The maximum time, as far as I know, is about an hour or an 
hour and a-quarter. 

Prof. Kerry.—How closely was the progress of riveting reported ?: 

Mr. MivuiKen.—Daily. 

Prof. Kerry.—In what form? 

Mr. Miturcken.—On a printed form which we have. 

Prof. Kerry.—Showing exactly each rivet as driven? 

Mr. Miurken.—Showing the number of rivets driven, and our general book of 
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instructions designated what points we were to rivet, so that it was only necessary for 
us to report the daily number of rivets driven by the gangs. 

Mr. Houeate.—The book of instructions? That is the first time we have heard 
that expression. You might just explain what that is. 

Mr. Minuiken.—Well, it is a small book and pages were added to it, made up by 
Mr. Scheidal, the engineer in charge of the work, and this book comprised probably 50 
or 60 pages, and was made up just as the work was completed in his office; he would 
follow with a page of instructions to us, and send it on to us and we would add it to 
this book. 

Prof. Kerry.—Would there be any record that would show, is the system so close 
that if the office had been asked at a certain date what portions of the structure were 
riveted up, how closely could they have answered the question ? 

Mr. Miniixen.—Well, we could have answered it exactly, just what they had, the 
actual condition of the work. 

Prof. Kerry.—That is to say the riveting gangs had absolute instructions as to 
the order in which rivets were to be put in? 

Mr. Minircen.—Yes, sir. 

Prof. Kerry.—And those instructions are on record? 

Mr. Minuiken.—Yes, sir. 

Prof. Krerry.—And were followed? 

Mr. Miniixen.—Yes, sir. Mr. Kinloch in a great many ways directed where the 
riveting should be done on account of the joint; they all had to be in perfect contact 
and that examination was made by Mr. Kinloch and that particular joint would 
not be driven until he said it was satisfactory. 

Prof. GaLBrairH.—Would the reports include interim statements as to the con- 
dition of the riveted joints before the riveting took place, but after the pieces were 
partially bolted in position; would the reports state the condition of the bolting that 
preceded the riveting? 

Mr. Mituixen.—The reports would indicate that, yes, sir, that the joints had been 
bolted up as instructed. 

Prof. Kerry.—That would be Mr. Yenser’s daily report? 

Mr. Mivirken.—Yes, sir. 

Prof. GatprairH.—Is there anything further along the line of general instruc- 
tions, any further information that you could give us? 

Mr. Miiuicen.—Not at this time, I do not think of anything; no, sir. 

Prof. Garprairu.—lf you see clearly that we have omitted any important thing 
you ought to make the statement ? : 

Mr. Minuixen.—Yes, sir, I will be glad to do that. 


The commission took recess. 


AFTERNOON SESSION—SECOND DAY. 


The commission resumed at 2 o’clock. 


Mr. Houeate.—Are there any matters, Mr. Milliken, that you would like to enlarge 
on or qualify? 

Mr. Minurken.—Well, in connection with my evidence this morning, I would like 
to add that at times when I was on the work I went out over the work, usually daily, 
sometimes once, but several times, and conferred with the different foremen, and 
would talk to them individually, as to their individual and general duties in connec- 
tion with the work, and examined the work in a general way. Quite often I would 
meet them and walk back with them after the day’s work was over, and caution and 
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urge upon them the necessity of being very careful, and I must say that in every 
case everyone understood the importance of being perfectly safe in handling all parts 
of the work, and on those visits I would take a general observation of the work and 
see that in a general way it looked all right to me. And I had been up there on 
Sundays when there was no work being done at all, and I looked over the work 
generally. 

Mr. Honcare.—In looking over the work does that mean from track level, or would 
you make inspections through the various systems of chords and bracings? 

Mr. Minuiken.—Only in a general way. 

Mr. Honcarr.—Would you say that that inspection was made from track level? 

Mr. MimuurKen.—F rom track level, yes, sir. 

Prof, GatprairH.—The track had sufficiently large open spaces at the sides, say 
to look at the lower chords and the lower connections and everything of that kind as 
you went on? 

Mr. Mizuixen.—Oh, yes, I could see from the tracks. : 

Prof. GaLrBrairu.—The track was not boarded over? 

Mr. Miuurxen.—No, sir, there was ties, and I walked on the outside and walked 
from the edge of a floor beam to one of the vertical posts and made general observa- 
tions, not because my attention had been called to any particular part of the work, but 
simply as a matter of personal interest to look it over. 

Prof. Garprairu.—I think Mr. Milliken was to show specimens of reports. 

Mr. Miturken.—I think they are on the way down now, I told them to bring them 
right to the court. 


The witness retired. 


Frank E. Cupworru, recalled. 


Mr. Hoteare.—Will you state, Mr. Cudworth, just what your position is in con- 
nection with the Phenix Bridge Company? 

Mr. Cupworru.—I am resident engineer in charge of the instrument work. 

Mr. Hoteate.—How long have you been in that position? 

Mr. Cupwortn.—Three years. 

Mr. Houigatrt.—Were you there at the inception of the instrumental work ? 

Mr. Cupwortu.—No, sir, not the very first; as Mr. Milliken said, the work 
started in July and I came in September the same year. _ 

Mr. Horears.—But since September; 1904, you have been continuously employed — 
by the Phenix Bridge Company on the Quebec bridge? 

Mr. Cupworru.—Not all the time at the Quebec bridge, not all the time in winter, 
but I have been here all the working season and two winters. 

Mr. Hotcare.—Whenever work has been going on on the Quebec bridge since 
September, 1904, you were there. 

Mr. Cupwortu.—Yes, sir. 

Mr. Hotcate.—So that you then would have the continuous records of the 
instrumental work at that bridge ? 

Mr. Cupwortu.—Yeg, sir. : 

Mr, Houcats.—Who appointed you, Mr. Cudworth? 

Mr. Cupwortn.—I came here through Mr. Treadwell, who was consulted in regard 
to the foundations for the false work. 

Mr. Hoteare.—To whom were you responsible? 

Mr. Cupwortu.—When there was no foreman in charge of the work here in 
Quebec I was responsible to the head office in Pheenixville; when there was a foreman 
in charge of the work I was directly responsible to him and indirectly responsible to 
the Phenixville office in special cases. 


Mr. Houeate.—And in the case of your responsibility to the general foreman, 
who was he? 


MINUTES OF PROCEEDINGS 3l 


SESSIONAL PAPER No. 154 


Mr. Cupwortu.—There have been three general foremen here since I came. 
Mr. Houcatre.—The first was? 

Mr. Cupwortu.—The first was Mr. E. J. Wickizer, the second Mr. Shoemaker, 
and the third Mr. Yenser.. 

Mr. Hoiegarr.—Were the instructions in regard to your work given you in writing 
or verbally ? 

Mr. Cupwortu.—The instructions from the general foreman were given to me 


verbally, and I also received verbal instructions from both Mr. Deans and Mr. Milliken 


os 


~ 


ip 


with reference to the work, and in some cases written instructions from Phcenixville. 
Mr. Doucarr.—Had you a system of reports? 
Mr. CupwortH.—Yes, sir. 
Mr. Horcatse.—Daily reports ? 
Mr. CupworrH.—No, sir. 
Mr. Hotcate.—What were the periods at which they were made? 
Mr. Cupwortu.—The periods were at stated intervals, they were at times when 
the erection had progressed to a certain point. 
Mr. Houeate.—They were not at regular intervals? 
Mr. Cupwortu.—No, sir. 
Mr. Hoteate.—To whom were those reports made? 
Mr. Cupwortu.—The reports were given to the foreman to go to Phenixyille. 
They went through the general foreman, through the office. 
Mr. Houegate.—Have you copies of them, of these reports? 
Mr. Cupwortu.—Yes, sir. 
Mr. Houtgare.—You can let us have those? 
Mr. Cupwortu.—Yes, sir. 
Mr. Hougate—In connection with those reports had you any system of 
photography ? 
Mr. Cupwortu.—Yes, sir. 
Mr. Houcate.—Have you kept a consecutive series of photographs giving your 
work ? 
Mr. Cupwortu.—Yes, sir. 
Mr. Houcare.—Showing the progress ? 
Mr. Cupworts.—Showing the progress of the work. 
Mr. Houeate.—If we could have those to look over too, 
Mr. Cupwortrn.—Perhaps it would be better for you to consult either Mr. Deans 


or Mr. Milliken about this, as I have not all of them here. 


Mr. Deans.—We can furnish you a set of those views. 
Mr. Hotcate.—Whom did you consider your immediate superior, Mr, Cudworth, 
was it Mr. Yenser? 
Mr. CupwortH.—Yes, sir; I received instructions from him in each case as to 
what work was needed immediately. 

Mr. Hontcate.—Could Mr. Yenser have dismissed you from the Phenix Bridge 
Company’s employ ? 

Mr. Cupwortu.—I do not think he would have without consulting others; I 
could not say as to his authority to do that, but I do not think he would. 

Mr. Hotaate.—You did not think he could without reference to Pheenixville? 

Mr. CupwortH.—No, sir. 

Mr. Hotcatre.—Now you speak of the instrumental work; I wish you would just 
outline that work that comes under the head of instrumental work in connection with 


the making up of your periodical reports. 


Mr. Cupwortu.—In connection with the reports the instrumental work was such 
part of that work that you would use an instrument or rather engineers’ appliances to 
get the information, 

Mr. Houcate.—What information? 

Mr. Cupwortu.—The information as to lines and levels. 
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Mr. Houcatse.—Lines of 

Mr. Cupworru.—Truss lines, or any lines or levels in connection with the work. 

Mr. Houcare.—Lines of detailed parts of the structure? 

Mr. CupwortH.—Yes, sir, and of the lines of the structure itself, 

Prof. GatprairH.—Did you accept the lines and levels of the masonry work, or 
had they to be altered in any way for the purposes of the superstructure construction ? 

Mr. Cupwortu.—The lines and levels used in building the bridge were given— 
the initial points were given by the Quebec Bridge and Railway Company’s engineers, 
and they were checked in each case by myself. 

Mr. Houcare.—And found correct? 

Mr. Cupworru.—Yes, reasonably accurate. 

Mr. Hoxtcatr.—In other words you did not start until you found these were 
correct ? 

Mr. Cupwortu.—No, sir. 

Mr. Hotearr.—Now, was this instrumental work necessary continuously as erec- 
tion progressed # 

Mr. CupwortH.—Some of it was; yes, sir. 

Mr. Hotcare.—Just go over that, will you, with regard first of all to the erection 
of a panel of the bridge. Let us just understand your process with regard to the con- 
struction of the work. Take the cantilever arm, the panel in the cantilever arm? 

Mr. Cupwortn.—Well, in the cantilever arm the report of the elevation of the 
lower chord pins was taken immediately after the traveller was moved forward to 
erect a panel. 

Prof. GaALBRAITH.—That had been previously taken also? 

Mr. Cupwortu.—Yes, sir, it was taken every time the traveller was moved and 
at such other times as we considered necessary or convenient in erection; in fact the 
whole bridge was taken each time. 

Mr. Houicatre.—You worked back then, did you, from the land end and did you 
take those elevations continuously along all the points previously levelled over? 

Mr. CupwortH.—Yes, sir. 

Mr. Horcate.—And then out on the part being extended ? 

Mr. Cupwortu.—Yes, sir, both on the anchor arm and the cantilever arm. 

Mr. Houcatre.—So that each time you did that you would have the information 
with regard to the levels and lines of the whole structure? 

Mr. Cupwortu.—It might not all be complete; as far as I remember they were 
complete in each case. 

Mr. Hotcate.—And these were recorded ? 

Mr. CupworTtH.—Yes, sir. 

Mr. Houeate.—And these were shown on your reports? 

Mr. CupwortH.—Yes, sir. 

Mr. Houeate.—And they will be in the reports that you will bring? 

Mr. Cupwortu.—Yes, sir. 

Prof. GaLBrairH.—These levels to which you are now referring were the lines 
and levels of the lower chord pins only? 

Mr. Cupwortu.—Those were taken in each case and in some cases the othere 
as well. 

Prof. GaLBrairH.—The other pins? 

Mr. Cupwortu.—Some of the pins or other points. 

Prof. GaLBrairH.—Any of the main pins in the upper chord? 

Mr. Cupwortu.—They were taken in the case of alignment, not levels. 

Prof. GALBRAITH.—In case of alignment, not of levels? 

Mr. Houcate.—Did your duties, Mr. Cudworth, embrace everything in the way of 
the inspection of material or workmanship? 

Mr. CupwortH.—No sir, not directly. 

Mr. Houcare.—Did they at all? 


MINUTES OF PROCEEDINGS 33 


SESSIONAL PAPER No. 154 


Mr. CupwortH.—They did in this way, that if I should see anything that did not 
look right, I would report it. 

- Mr. Houtcate.—What were your relations with Mr. Birks? 

Mr. CupwortH.—In regard to what respect? 

Mr. Houeate.—In respect to duties. 

Mr. CupwortH.—As I. stated before, mine was in connection with instrument 
work and his duties have been defined by the others. 

Prof. Krrry.—You were officials of equal standing, but you had special duties 
to perform? 

Mr. Hoteate.—Were you under Mr. Birks’ instructions in any way? 

Mr. Cupwortu.—No, sir, not directly. 

“Mr. Hotcate.—Did he in any way check your work? 

Mr. CupwortH.—Some of it we did together; yes, sir. Where he had work that 
required assistance, I assisted nim, and on the other hand, where I had work which 
required assistance, and there were no other people there, or for any other particular 
reason, I asked his assistance, he always gave it. 

Mr. Houeate.—Now, did that occur in connection with the inspection of material ? 

Mr. CupwortH.—No, sir. 

Mr. Hoteate.— Mot at all? 

Mr. CupwortH.—TI do not think of any instance. 

Mr. Hoteate.-—Nor of workmanship. 

Mr. CupwortH.—I do not recall any instance of that either. 

Mr. Ho.teate.—What is your experience prior to coming on the Quebec bridge, 
Mr. Cudworth ? 

Mr. CupwortTH.—Previous to working on the Quebec bridge I was in the Ports- 
mouth navy yard, Department of Yards and Docks, a department of the navy of the 
United States government. 

Mr. Hotcate.—In what capacity were you there? 

Mr. CupwortH.—I was there as draughtsman and inspector. 

Mr. Houeate.—And for how long? 

Mr. CupwortH.—About two years, as I remember; I do not know the exact date, 
I can furnish that if you wish. Before that I was in the Charlestown Navy Yard, 
as assistant to the engineer for the Philadelphia City Trust and Safe Deposit Com- 
pany, who were finishing the contract for the Granite dry-dock in that yard. 

Prof. GatsrairH.—That is the yard at Boston? 

Mr. Cupwortu.—Yes, sir; and before that I worked for the City Engineer of 
Medford, Mass, before that on the erection of the Mount Washington Hotel at Burton 
Woods,. New Hampshire. 

Mr. Hoicate.—Were any of these bridge structures? 

Mr. CupwortH.—No, sir. ; 

Mr. Hoteate.—Then the first bridge structure that you had ie connected with 
was the Quebec bridge? 

Mr. Cupwortu.—Yes, sir, the steel work at the hotel at Burton 

Mr. Houeate.—This other work, was it work calling for great accuracy? 

Mr. Cupwortu.—Yes, sir; there is that at the hotel and that at the Charlestown 
Navy Yard on the drydock was accurate work; they set the stones in that dock to 


- one-eighth of an inch. If you wish those dates I can furnish them. 


Mr. Hoteare.—I do not think it is necessary. Besides those reports, is there any 


‘information that you think of in the way of diaries or other matter that you have 


that in your opinion would explain the matter any more clearly to us? If there is 
and we do not know of it, I wish you would collect it together and let us know about 
it, so that we can see if there is anything that would give us further information. 
Would those reports show anything out of alignment? 

Mr. Cupwortu.—Yes, sir, they give the alignment. 
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Mr. Hotgatr.—Do they give the alignment of the centre post? 

Mr. CupworrH.—Yes, sir. 

Mr. Houcare—And any variations in alignment? 

Mr. Cupwortu.—Yes, sir. 

Mr. Houcatr.—Of the centre post ? 

Mr. Cupworru.—The alignment of the centre post has been taken continuously, 
I think, since the first section was placed each time the traveller was moved, and at 
any other times when it was in use in erection. 

Mr. Hoitcarz.—Would it also show the position in elevation of the anchor end 
post, and the main post? 

Mr. Cupwortu.—Yes, sir. 

Mr. Hoitcate.—From time to time that would be shown? 

Mr. CupwortH.—Yes. 

Mr. Houegatre.—Oh, by the way, you are a graduate and a civil engineer? 

Mr. Cupwortu.—Yes, sir. 

Mr. Houieate.— What school? 

Mr. Cupwortu.—Thayer’s school, in connection with Dartmouth College. 


The witness retired. 


Norman R.McLure, recalled :— 


Mr. Hotcare.—What is your position, Mr. McLure, in regard to the Quebec 
bridge ? 

Mr. McoCuure.—I was inspecting engineer. 

Mr. Hotcatse—By whom were you appointed? 

Mr. McLure.—By Mr. Theodore Cooper, with the approval of Mr, Hoare, 

Mr. Houeate.—Is that appointment in writing? 

Mr. McLure.—No, sir. 

Mr. Houeate.—Was the approval in writing? 

Mr. McLure.—I believe not, although I believe there was some correspondence. 

Mr. Hoicatre.—Did any of that correspondence come to you? 

Mr. McLurz.—No, sir. 

Mr. Houaate it What: were you appointed ? 

Mr. McLure.—I started my duties on April 10, 1905; I do not remember the 
exact date of appointment, it would be before that. 

Mr. Houcatre.—What were your duties? 

Mr. McLure.—lIn the first place I was sent to the shops at Phenixville, to assist 
the shop inspector until the erection started, and there, too, I familiarized myself with 
the details of the work. After that I had written instructions from Mr. Cooper as to 
my duties. 

Mr. Hoiteate.—You have? 

Mr. McLure.—Yes, sir. 

Mr. Hoteatre.—Have you got them with you? 

Mr. McoLure.—Yes, sir. 

(Document produced.) 

Mr. Horeate.—Will you read that letter out, Mr. McLure, starting with the date? 
First of all, this is what, a letter of instructions from Mr. Cooper to yourself? 

Mr. McLure.—Yes, sir. 


(Reading) :— 


‘ August 26, 1905. 


‘You will proceed to Quebec and report to the chief engineer, Mr. E, A. Hoare. 

‘You will act in unison with the assistant engineer of the Phenix Bridge Com- 
pany in all matters of the erection. 

‘Make periodical inspection of the false work and plant. 
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‘Watch the methods of handling and hoisting all the pieces to see that no risks 
of loss or injury to the members are taken during these operations. 

‘You will check with him all measurements and lines. 

i ‘You will see that the work as erected, is made secure before the next step is 
taken. 

‘See that the bed plates are exactly located and bedded according to the require- 
ments. 

‘Report to me once a week the progress and condition of the work. If any un- 
foreseen difficulties occur in the operations describe the same clearly so that I can 
keep in touch with the work. 

‘You will watch during the various conditions of the erection the changing 
cambers and opening and closing of the joints. While these changing joints are to 
be made secure, temporarily you will not permit them to be riveted until in proper 
condition. 

‘You will carry out such other instructions as may be given you by the chief 
_engineer. 

‘You will keep an ence diary of the work done each day, and a therein any 


points of special interest. 
THEODORE COOPER? 


Mr. Houtcate.—These reports, were they duly made? 

Mr. McLure.—Yes. 

Mr. Houcate.—On a proper form? 

Mr. McLurse.—The weekly reports? 

Mr. Houcatre.—Yes ? 

Mr. McLure.—No, just by letter. 

Mr. Hoteats.—Have you copies of these? 

Mr. McLure.—Yes. 

Mr. Houeate.—Just make a note to get these reports together. 

Mr. McLure.—They are all in one letter book. 

Mr. Honteate.—Make a note of the letter book, then. It will appear from that 
letter of Mr. Cooper’s that you might, from time to time, receive instructions from 
Mr. Hoare? 

Mr. McLure.—Yes, sir. 

Mr. Houcate.—Did you? 

Mr. MoLure.—Not in writing. 

Mr. Hotcate.—No instructions in writing? 

Mr. McoLure.—No, sir, all verbal. 

Mr. Houeate.—When instructions of a verbal nature would be given by Mr. 
Hoare, would these be noted in your diary? 

Mr. McLure.—TI do not think so. 

Mr. Houaate.—What would your diary consist of ? 

Mr. McLure.—Just the material erected each day and any unusual point that 
might turn up. 

Mr. Hotgate.— Would it indicate Mr. Hoare’s presence on the work? 

Mr. McLure.—No, sir; it might in a few instances, but not every time. 

Mr. Houcate.—To whom did you consider yourself directly responsible on the 
work ? 

Mr. McLure.—To Mr. Cooper and Mr. Hoare jointly. 

Mr. Hotcate.—Was ‘there any precedence? Did Mr. Cooper dominate any more 
than Mr. Hoare, or vice versa? 

Mr. McLure.—TI never had any occasion to bring that question up. 

Mr. Hotcatrt.—In case of difficulties arising, whose opinion or judgment did you 
rely upon? 

Mr. McLure.—I would have relied upon Mr. Cooper, as he was a specialist. 
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Mr. Houcats.—Did you ever have occasion to consult Mr. Cooper on matters 
that you did not consult Mr. Hoare upon? 

Mr. McLure—Never on matters that I did not notify Mr. Hoare about at 
the same time. 

Mr. Houcate.—When Mr. Hoare was notified of these matters did he deal with 
them himself or did he submit them to Mr. Cooper. 

Mr. McLure.—Not if I told him that I had referred them to Mr. Cooper also. 
He relied upon Mr. Cooper’s decision. 

Mr. Hoteate.—What matters did Mr. Hoare deal with? 

Mr. McLure.—As far as I was concerned principally with the monthly estimates 
of the material erected. 

Mr. Houcate.—Did you make these returns to Mr. Cooper? 

Mr. McLure.—Estimates of material erected? 

Mr. Houcatr.—Yes ? 

Mr. McLure—No, sir; I made them direct to Mr. Hoare. 

Mr. Houcate—Mr. McLure, you might give us an idea of the routine of your 
monthly work, embracing your various duties. Trace out, for instance, the arrival of 
material and its progress. 

Mr. MoLure.—Our months were so different and irregular that it is pretty hard 
to compare one with another. 

Mr. Houcate.—Take it consecutively from, say, the arrival of material on cars 
at the site forward to its destination at the bridge. 

Mr. McLure.—On its arrival at the bridge I always made it a point to look every 
piece over thoroughly before being erected, to see if I could find anything wrong 
with it. 

Mr. Hougate.—In what way did you check that? 

Mr. McLure.—By eye. 

Mr. Hoiaate.—Yes ? 

Mr. McLure.—And in the case of pins, by measurement and spacing of eye bars 
by measurement. I watched the attachment of the erection appliances and the handl- 
ing of all the pieces while being erected to see that no injury was by any chance done 
to them. I watched the driving of all pins and the making of every connection, 

Prof. GALBRAITH.—You saw that the men followed the blue printed instructions ? 

Mr. McoLure.—Yes, sir, I made myself satisfied that they did. 

Prof. Kerry.—You had copies of all these instructions? 

. Mr. McLure.—Of practically all. 

Prof. Kerry.—Which were given you by q 

Mr. McLure.—Which were furnished me by the Phenix Bridge Company, 

Prof. Kerry.—Through Mr. Yenser? 

Mr. McLure.—Sometimes and sometimes direct. 

Mr. Kerry.—From the office? 

Mr. MoLure.—From Phenixville. 

Mr. Houcate.—In your inspection of material had you the right to reject it? 
Mr. MoLure.—In the event of damage? 

Mr. Houtcate.—In the event of anything being incorrect or not suitable for the 


Mr. McLure.—Not before reporting it to Mr. Hoare. 

Mr. Houteate.—Your process then would be, if you found anything of that nature, 
to report it to Mr. Hoare? 

Mr. McLure.—Yes. 

Mr. Hoieate.—Would he decide? 

Mr. MoLure.—I do not know. That is for him to say. 

Mr. Kerry.—Were there specific cases in which it did happen? 

Mr. McLure.—No, sir, we never had occasion to reject anything on the erection. 

Prof. Kerry.—All the material that came down was satisfactory and was erected ? 
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Mr. McLure.—Yes, sir. 

Prof. Kmrry.—You never had occasion to send a piece back from the bridge? 
Mr. McLure.—Never. - 

Mr. Hoteare.—Were these inspections here made at the bridge when the Phenix 
Bridge Company brought the material up for erection, or were they made in the yard? 
Mr. McLure.—aAt the bridge—on the cars on the bridge. 

Mr. Hoteate.—-On the erection cars ? 

Mr. MoLure.—Yes, sir. 

Mr. Hotcate.—There was no inspection previously on your part? 

Mr. McLure.—Oceasionally there was in the storage yard. 

Prof.. Kerry.—Under what circumstances ? 

Mr. McLure.—I made frequent visits to the storage yard just to look the metal 
over—not for any specific purpose. 

Mr. Honeate.—Your duties then did not extend to the material in the storage 
yard ? . 

Mr. McLure.—No, sir. 

Mr. Hoteatze.—Who, representing the Quebec Bridge Company, would have duties 
extending there? 

Mr. McLure.—Mr. Kinloch, I should think. 

Mr. Hoxteate.—Who is Mr. Kinloch? 

Mr. McLure.—Inspector. 

Mr. Hoicate.—Whose inspector ? 

Mr. McLurse.—Mr. Hoare’s. 

Mr. Hotcgate.—Whose directions did he come under? 
Mr. McLure.—Mr. Hoare’s. 

Mr. Horeate.—Is he under you in any way? 

Mr. McLure.—Not in any way. 

Mr. Hoteate.—You kept a diary, Mr. McLure? 

Mr. McLure.—Yes, sir. 

Mr. Houeate.—And you made these periodical reports? 

Mr. McLure.—Yes, sir. 

Mr. Honeate.—You have all these? 

Mr. McLure.—Yes. 

Mr. Houcate.—Have you any further details of the progress of the work on record ? 
For instance, take the case—I only mention it as an instance showing what I mean— 
of the assembling of joints, the riveting of joints and their condition? 

Mr. McLure.—You mean in the erection? 

Mr. Hotaate.—Yes, their condition from time to time and up to August 29. 

Mr. McLure.—I have some records in field notebooks, outside of the diary. 

Mr. Hotgate.— You might look these up, Mr. McLure. We will want these later. 

Mr. McLure.—Do you want the diary, too? is 

Mr. Houcate.—Yes. And if you have any photographs of various points that 
would explain anything in the reports or the diary I wish you would look them up, too, 
and let us have them altogether? 

Mr. McLure.—All right. 

Prof. Kerry.—Had you any regular method of recording progress, Mr. McLure, 
in the sense of recording when each member was placed and when each connection 
was complete? ; 

Mr. McLure.—I have diagrams showing the date when each main member was 
erected, and I incorporated in my weekly reports to Mr. Cooper a diagram showing the 
condition of the erection. That will be with my reports. 

Prof. Kerry.—But in regard to the details as to the connection ? 

Mr. MoLure.—As to the bolting? 

Prof. Kerry.—Yes, the bolting and riveting. 

Mr. McLure.—No, I have not any detailed reports on that. 
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Prof. Kerry.—You have no record of progress? 

Mr. MoLure.—No, sir. 

Prof. Kerry.—You stayed here all through the year, Mr. McLure? 

Mr. McLurr—Only during the erection, 

Prof. Kerry—What would you be doing in the balance of the year? 

Mr. McLurze.—I would be in Phenixville helping the shop inspectors, 

Prof. Kerry.—Inspecting the material in its preparation ? 

Mr. McLure.—Yes, sir. 

Prof. Krrry.—Have you any other records of any kind that we have not heard of, 
Mr. McLure, in the way of technical records bearing on the work, such, for example 
as wind and deflection records or anything of that kind? 

Mr. McoLure.—They will all be incorporated either in my diary or in my field 
notes, both of which I have noted here. 

Prof. Kerry.—They are not kept as a separate record? 

Mr. MoLurz.—No, sir. 

Prof. GaLBrairu.—Have you a record of all the movements made by the bridge 
after the erection of each part or, say, at stated intervals, the general movements that 
are made in the construction of the bridge? 

Mr. McLure.—Yes, sir. 

Prof. GaLBrairH.—You have that complete? 

Mr. McLure.—Yes. 

Prof. Ga.tprairH.—The time, temperature, wind stress, condition of the joints 
and everything else? 

Mr. McLure.—yYes. I have it complete, but it is in my notes, 

Prof. GaLBraAItH.—It can be worked out from your notes? 

Mr. McLure.—Yes, sir. 

Prof. GaLBRAITH.—You can answer questions on any of these points? 

Mr. McLure.—Yes. 

Prof. Krerry.—lIs that information that Prof. Galbraith has spoken of condensed 
to any extent in your reports? 

Mr. McLure.—Yes. 

Mr. Hortearr.—To what extent, if at all, did you check up the work of Mr. 
Cudworth and Mr. Birks ? 

Mr. McLure.—Mr. Cudworth and I usually worked together. We helped each 
other. We get the same information at the same time. 

Prof. Krrry.—In the question of levels, for example, just as an instance, would 
they be taken once or taken twice? 

Mr. McLure.—Taken once. 

Prof. Kmrry.—One man observing it? 

Mr. McLure.—One man observing it. 

Prof. GauBrairH.—It would be taken by the two of you? 

Mr. McLurr.—Yes, we worked together. 

Prof. Kerry.—It really would not be a check? 

Mr. MoLurz.—No. 

Prof. Krerry.—Two men worked together ? 

Mr. McLure.—Yes. 

Prof. Krrry.—One man with the rod and the ge with the level? 

Mr. McLure.—Yes. 

Mr. Hoicarr.—Was there any checking on your one 

Mr. McLure.—Of the levels? 

Mr. HoicGate.—Yes. 

Prof. Kerry.—Independently of the work of Mr. Cudworth? 

Mr. McLure.—In a few instances. 

Mr. Houcate.—How did you find that checking? Do you recollect an instance? 

Mr. McLure.—-I do not just remember now. 
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Prof. GALBRAITH.—Did you make these checks together or did you do it your- 
self? Was Mr. Cudworth with you repeating the work of checking ? ‘ 

Mr. McLure.—No, not at any time that I would consider it a check. 

Prof. Kerry.—Will you run over briefly, your general experience, Mr. McLure, 
please, and where you graduated? - 

Mr. McLure.—I graduated at Princeton University. I executed dock work for 
the Pennsylvania railroad, ran profile for the Pennsylvania railroad as chainman and 
rodman, instrument man on the Baltimore & Ohio railroad and in the divisional engi- 
neer’s office with the Erie railroad, and inspector of bridges for the New York, On- 
tario & Western railway. 

Prof. Kerry.—That is part of the maintenance of way of the railway? 

Mr. McLure.—Yes, sir; maintenance of way and construction, both in the same 
department. 

Prof. Kerry.—Any structures of importance? 

Mr. McLure.—The principal structures were long viaducts. 

Prof. Kerry.—You might give the stenographer the dates of your whole connec- 
tion—the dates of your graduation and so on. 

Mr. McLure.--Graduated 1904; Pennsylvania railroad 1901; Baltimore & Ohio 
1902; Erie 1903; Ontario & Western 1904-5. 

: Mr. Houcate.—You said you graduated when? 

Mr. McLure.—1904. This is summer work. 

Mr. Houeate.—In what capacities were you on these works, Mr. McLure? 

Mr. McLure.—I started in as chainman on the Pennsylvania railroad and got 
to be inspector. At the end of my work I was inspecting construction. On the 
- Baltimore & Ohio I was instrument man, on the Erie in the same capacity, and on 
the Ontario & Western, inspector of bridges. 

Mr. Houeate.—In responsible charge of these bridges? 

Mr. McLure.—Yes, sir; both old structures and new structures. 

Mr. Houcate.—How do you mean about that responsible charge, Mr. McLure? 
Mr. McLure.—I was responsible to the engineer of maintenance of way. 

Mr. Houcatr.—Were you in responsible charge of the Quebec bridge? 

Mr. McLure.—What do you mean by responsible charge? 

Mr. Houeate.—What is your official designation ? 

Mr. McLure.—As I understand it, it was inspecting engineer; that is what I was 
on the roll as. 

Mr. Houcate.—In the event of necessity arising, which it did not, who could 
dismiss you? 

Mr. McLure.—Either Mr. Hoare or Mr. Cooper, I should think. 

Mr. Houcate.—KHither one or the other? 

Mr. McLure.—I should think so. I do not like to state personally. I know Mr. 
Cooper could. 

Mr. Houeate.—You know that Mr. Cooper could? 

Mr. McLure.—Yes, sir. 

Mr. Hoteate.—Are you sure that Mr. Hoare could not? 

Mr. McLure.—No, sir. 

Mr. Horteate.—Were you doubtful? 

Mr. McLure.—That is rather an embarrassing question. 

Prof. Kerry.—You were paid by the Quebec Bridge Company ? 

Mr. McLure.—By the Quebec Bridge Company? 

Prof. Krerry.—Not by Mr. Cooper. 

Mr. McLure.—No, sir. 

Prof. GALBRAITH.—You were paid by the Quebee Bridge Company? 

Mr. McLurs.—Yes, sir; so was Mr. Cooper. 

Mr. Hotaate.—Do you feel that you would like to explain anything in regard to 
what you have said, Mr. McLure, that would make it clearer? 
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Mr. McLure.—I do not think of anything just now unless there are some points 
you would like to have explained. 

Mr. Houaate.—I do not think so. I thought that perhaps from your own point 
of view you might like to say something. If you would be good enough to get to- 
gether those things 

Mr. McLurr.—Yes, I have a memorandum down here. I will bring everything 


together. 


Witness retired. 


Epuraim Ropert KINLOCH, sworn. 


Mr. Houicate.—What is your position, Mr. Kinloch? 

Mr. Kintocu.—Inspector. 

Mr. Hotcate.—Inspector of what? 

Mr. Kiniocu.—According to my instructions from Mr. Hoare, workmanship and 
general erection inspector. 

Mr. Houeate.—By whom were you employed? 

Mr. Kintocu.—Mr. Hoare. 

Mr. Houieatr.—And to whom do you report? 

Mr. Krntocu.—I make no written reports. I report verbally to Mr. Hoare. 

Mr. Houeare.—Was there any one on the work that you took instructions from? 

Mr. Kintocu.—No, sir. I say that advisedly. If anything turned up in the 
engineering line I had orders to consult with Mr. McLure in regard to what to do 
with it. That is outside of workmanship. If I would find anything that did not suit 
me in the line of the work, I took it up with Mr. McLure. 

Mr. Hoteate.—When were you appointed ? 

Mr. Krntocu.—I have been twice on the one job. I was on the Rpareach spans 
and then I was off and on again. I first came here for the Pittsburg Testing and 
Laboratory Company from Chicago, on the approach spans on the south shore, and 
when I left, Mr. Hoare asked me if I would come back for the big spans. We had 
some conversation on it and I told him that I would be glad to come back if I was 
not tied up some place else. That was in 1908. i 

Prof. (GALBRAITH.—That was the last time, was it? 

Mr. Kintocu.—No, the first. We had some correspondence. I wrote to him; 
from 1904 to 1905 I was in Omaha, Nebraska—and he said that he would hold a 
position open for me. When I finished in Omaha I wrote to him again and he sent for 
me to come on. J think that was in June. I arrived here Dominion Day, I think— 
I have a diary of it—but it was either Dominion Day, or a matter of a day or two— 
I haven’t it in mind—in 1905. 

Mr. Hoteate.—What was the condition of the work then? 

Mr. Kintocu.—They were just tipping out the jib on the traveller and there was 
a lot of wooden false work. They had not started to raise any iron or steel. 

a Hoieate.—You were there practically during the erection of the anchor 
span 

Mr. Kintocu.—Yes, sir, entirely. 

Prof. Krrry.—And you were previously there as inspector representing the In- 
spection Company on the erection of the fixed span? 

Mr. Krytocu.—The approach span. 

Prof. GALBRAITH.—Were you employed by the inspection company or Mr. Hoare? 

Mr. Kintocu.—At that time I was. 

Prof. GALBRAITH.—What did you call that company, 

Mr. Kintocu.—The Pittsburg Testing and Laboratory vege) ee My has another 
name in this country, I guess. 

Prof. GaLBRAITH.—F rom Chicago? 

Mr. Kintocu.—Pittsburg. 
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Prof. GatBraitH.—I thought you said Chicago? 

Mr. Kintocu.—They have offices all over. I was working out of the Chicago 
office when I was ordered here. 

Mr. Houeatre.—Let us understand clearly, Mr. Kinloch, what you understood 
your duties to be and as you carried them out. Begin with the arrival of the con- 
struction material and go right on. 

Mr. Kintocu.—Well, I was supposed to see that the iron was in good shape before 
it went into the bridge. 

Mr. Hoteate.—Where ? 

Mr. Kinrocu.—Whenever I got a chance to inspect it. As a general thing I got 
it on the bridge. ‘ 

Mr. Hoteate.—What was your system ? 

Mr. Kintocu.—My system was when a car came in there to get on the car. 

Mr. Hotcgate.—That is a car from the railway delivering the material ? 

Mr. Kintocu.—No, the car from the storage yard. That is most of it; some of 
it we got over in the storage yard and before it was off the car, and some we got in 
a pile in the storage yard. There was no general inspection over there, but in case 
we discovered some little thing working one way we went over to the storage yard to 
see if there was anything more of the same kind, regarding the painting and one thing 
and another in that way. 

Mr. Hoieate.—You never went over to the storage yard except under those con- 
ditions? 

Mr. Kintocu.—No. At first when I did not have anything to do I put in pretty 
nearly all the time over in the yard familiarizing myself with the different pieces. 
Mr. Hoxeate.—It was not part of your duty to make any inspection in the stor- 
age yard, 

Mr. Kintocu.—No, sir, I did not consider it as such. 

Mr. Houeate.—And you did not do it? 

Mr. Kintocu.—No, sir. 

Mr. Houeate.—Then where did your inspection begin ? 

Mr. Kintocu.—It began before the iron got into the bridge. 

Mr. Hoxieare.—On delivery cars from the storage yard? 

Mr. KintocH.—Mostly; yes, sir. 

Mr. Hoteate.—And how was that inspection made ? 

Mr. Kintocu.—When a piece came in I got up and looked at it to see if it was 
straight and no bent members in it. I did not check it up by measurement to see if 
it complied with the plans but I gave it a general inspection for workmanship and 
to see that it had not been damaged any since it left the other inspector. 

Mr. Horaate.—Where was he ? } 

Mr. Kintocu.—At Phoenixville, I suppose. 

Mr. Hoxicate.—What marks would you recognize to show you that it had gone 
through that inspector’s hands ? 

Mr. Kixtocu.—A big letter ‘Q’ with a stamp in the centre of it—‘Q B’ 

Mr. Houeate.—And if you did not see that you would not pass the piece ? 

Mr. Kintocu.—If I did not see that I would just simply look at it and see that 
it was all right. 

Mr. Hoteate.—Were these marks on every piece ? 

Mr. Krntocu.—I could not swear they were. 

Prof. GAaLBRairH.—Then a piece might have been passed without that mark on, 
as far as you know ? 

Mr. Kintocu.—It might have passed him without that mark on, yes. I never 
looked for the mark on every piece. 

Mr. Houteate.—Did you mark them yourself ? 

Mr. Kintocu.—Not unless there was something wrong with them. 

Mr. Hotcate.—Was there any report sent up from the inspector’s saying that this 


piece had been inspected ? 
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Mr. Kintocu.—To me? 

Mr. Houcare.—Had any report reached you through any channel at all saying 
that the various parts had been inspected and passed by the inspectors at Phenixville? 

Mr. Kintocu.—No. 

Prof. Krerry.—In case a member had something wrong with it, what was your 
procedure ¢ 

Mr. Krntocw.—It depends on what it was. A bent angle, or something like 
that; I simply marked it to be straightened or cut off. I never found anything but 
simply some trifling thing like that. 

Prof. GALBRAITH.—You wrote your direction on the piece, did you ? 

Mr. Kintocu.—Yes. I examined the joints to see that they were clear of rust 
and stuff like that or anything that was liable to be in them so that when they went 
to make them they could not pull them in. In the case of bars I measured the bars 
to see that they were the right bars and that they were painted before assembling. I ° 
also examined any piece that went in an inaccessible place to see that it was painted 
because it could not be painted after it was up. I made a general all round inspec- 
tion to see that every thing was in good workmanlike shape. 

Mr. Honcarr.—In detail, now, on the inspection, what about the inspection and 
the placing of members and their connections, riveting and bolting and things of that 
nature ? Just give us clearly how you proceeded with the work and what was your 
system of inspection. 

Mr. Kintocu.—I do not just get your meaning, Mr. Holgate, 

Mr. Houcate.—Did you have a specification or definite instructions to guide you 
in your inspection, and did you carry out your inspection up to these instructions? 

Mr. Kiyitocu.—I have a copy of a little pamphlet from the Phenix Company 
giving the method of erection. 

Mr. Honieate.—Have you that now ? 

Mr. Kintocu.—No, I haven’t it here. 

Mr. Hoteate.—Would you recognize it if you saw it ? 

Mr. KinLoou.—Yes, sir. 

‘(Mr. Deans handed to the chairman a number of small blue prints fastened 
together. ) 

Mr. Horieatre.—Have you your own copy, Mr. Kinloch ? 

Mr. Krytocu.—Yes, sir. I have not this in full. It is one similar to it. 

Mr. Hoteate.—But you have your own copy and can produce it ? 

Mr. Kiniocu.—Yes. 

Mr. Ho.tears.—It is generally in this form, but you do not know that it is the 
same ? 

Mr. Kintocu.—I am just shy some pages; that is all. 

Mr. Houeate.—You can produce your own copy 2? 

Mr, Kiniocu.—Yes. 

Mr. Krerry.—You inspected the workmanship on the joints, as it were, put in on 
the bridge in detail, Mr. Kinloch ? 

Mr. KiIn1ocuH. Sin mean when they were riveted ¢ 

Prof. Kerry.—Yes ? 

Mr. Kintocu.—There was no riveting done on the joints until a long time after 
they were put in? 

Prof. Kerry.—The joints were just bolted and let stay? 

Mr. Kintocu.—Yes, sir. With the peculiar method of erection they had here they 
could not do it otherwise. The holes did not come good. 

Prof. Kerry.—You checked up the temporary fastenings which could not be 
riveted ? 

Mr. Kintocu.—Yes. 

Prof. Kerry.—To see——? 

Mr. Kintocu.—To see that they were safe. 
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Prof. Krrry.—Sufficiently bolted? 

Mr. Kintocn.—Yes. 

Prof. Kerry.—You were guided in that by the instructions of the Phoenix Bridge 
Company ? 

Mr. Kintocu.—l] 

Prof. Kerry.—How did you determine whether a joint was ee enti bolted ? 

Mr. Kintocu.—By the instructions of the Phenix Bridge Company and by my 
own experience. 

Prof. GALBRAITH.—Would you fill all the holes with yon bolts that could be filled 
at the time? 

Mr. Kintocu.—We filled them a before we got the maximum weight they were 
to get. 

Prof. GaLBrairH.—In any particular state were all the holes that possibly could 
be filled with the bolts you had, filled? Of course, that is a matter that I had better 
perhaps avoid at present. 

Mr. Kintocu.—The chord joints were filled with what sizes of bolts they could 
get in. 

Prof. GALBRAITH.—AI] the chord joints were filled? 

Mr. Kintocu.—Yes, practically. 

Prof. GatBraitH.—Where they overlapped, assuming ihat you had no bolts small 
enough, these were necessarily left out? 

Mr. Kiyiocu.—I do not think that there were any left out. They had bolts down 
as small as five-eighths. 

Prof. Kerry.—The joints were completely bolted? 

Mr. Kintocu.—Practically so. There might be 20 or 30 bults out of a joint where 
there were 400. 

Mr. Houeate.—What jurisdiction had you over the men who were actually doing 
the work? 

Mr. Kintocu.—Mr. Holgate, I do not know as I had any, but if I found a man 
doing anything wrong I stopped him. I do not know where I got that authority to 
do that any more than any inspector would have. No one told me I could, but I simply 
did it, and if he would not stop T took it to the foreman, and I never had to do any 
more than that. 

Mr. Houcate.—But you had not definite instructions to guide you in a case of 
that kind? 

Mr. Kintocu.—No, I did not think any were necessary. 

Mr. Hoteate.—You did not find it necessary in the progress of the work to get 
written instructions ? 

Mr. KInLocH. ~ 

Prof. Krerry.—During the work everything that you considered necessary as to 


_. the quality of the workmen or of the workmanship was done on your request? 


Mr. Kintocu.—There is a line to draw. There were some things I wanted done 
that I did not get done, but they were taken up and they never have Leen settled yet. 
It was out of the line of workmanship, though. 

Prof. Kerry.—As far as the line of workmanship is concerned ? 

Mr. Kintocu.—I never had any trouble. 

Prof. Kerry.—Everything you wanted was done? 

Mr. Kintocu.—Yes. ‘ 

Mr. Houeate.—In regard to the other matters that you have just referred to, do 
‘they concern the matter ? 

Mr. KinLtocuH.—Concern the——? 

Mr. Houcate.—This question ? 

Mr. Kintocu.—You mean the collapse? 

Mr. Houeate.—No, but the explanation of your duties. 

Mr. Kintocu.—I do not just understand you. 

Mr. Hoigate.—Perhaps we will bring that up again and we will give you a full 
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chance to explain what you mean. What has your previous experience been in bridge 
erection ¢ 

Mr. Kintocu.—I have been at it ever since I have been a boy—since I was 16 
years old. 

Mr. Horcarr.—What large or important structures have you had to do with? 

Mr. Kintocu.—The Chillicothe bridge across the Illinois, the Fort Madison across 
the Mississippi river, the Cairo bridge across the Ohio, Merchant’s bridge at St. Louis 
across the Mississippi, a lot of small spans, over 150 feet of one kind and another, 
the Boone viaduct, Iowa, St. Joe bridge across the Missouri river, the Omaha draw, 
and numerous bascule bridges in Chicago. 

Mr. Hotcatre.—In connection with these works were you the foreman or superin- 
tendent in charge of the erection ? 

Mr. Kintocu.—No, sir; on some of them I just worked, on some of them I was 
inspector, on some of them I was in charge, and on some of them I was the assistant. 

Mr. Hotcate.—On which of these were you in chief charge? 

Mr. Kintocu.—On the bascules in Chicago I had charge of putting in all the 
machinery, operating them, turning them over to the drainage and instructing the 
drainage how to run them. 

Prof. GALBRAITH.—That is for the drainage canal? 

Mr. KintocH.—For the drainage canal. 

Prof. Hoteatrt.—Is that the only one? 

Mr. Kintocu.—There were Main street, State street, Randolph street and Canal 
street—four of them. I was there for three or four years. 

Prof. Krerry.—It might be well to trace back these structures that you mention 
and say what your connection was with each one of the more important of them ? 

Mr. Kiytocu.—The Chillicothe bridge, the first one I worked on, I worked on the 
preliminary survey, and all the way from pile driver to inspector of masonry. Then, 
I was on the Sante Fé. That was on the construction of the Sante Fé. I was in the 
engineering department. The rest of the gang got laid off. We gradually extended 
our division until we took in all those bridges and I had to do with this in the capa- 
city of inspector under Mr. Richardson. From there I went to Cairo where I worked 
as a common labourer and afterwards as bridge man. I worked in the gang hustling 
iron and then I worked as an erector. After that I just had different jobs around, 
I worked just as an erector until 1896 or 1897, I think. I was assistant foreman on 
the Chicago & Northwestern Elevated Railway. That was about the time the Ameri- 
can Bridge Company organized, and I was assistant foreman for them on all the work 
while I was with them—Boone, St. Jo, and the bascules—I had charge of the 
machinery. 

Prof. Kerry.—After you left the American Bridge Company ? 

Mr. Krntocu.—In the erection of the large Glasgow bridge across the Missouri, 
I was inspector for Mr. Zeising. I was also inspector of the Chicago and North- 
western railway on small jobs. I was with them for about six or seven months. 
Practically the whole of the time since 1887 I have been working on large bridges, 
with the exception of four years, when I was home. 

wan Kerrry.—You have had practically ten years’ experience as assistant fore- 
man ? 

Mr. Kintocu.—Yesg, sir. 
ee Kerry.—And about how many years’ experience as inspector previous to 

Mr. Kintocu.—I was a year on that Glasgow job, I guess—almost a year; about 
eight or nine months with the Chicago and Northwestern, and, of course, I was with 
the Sante Fe for a couple of years when I was inspecting, but I did not know very 
much about it. I also put up a 200-foot span when I was home in the city. 'T was 
clerk at the time and I had charge of that, we took it away from the contractor, the 
company kind of fell down on it, and could not put it up after they got it. 
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Mr. Houieate.—Had you authority, Mr. Kinloch, to stop work on the part of the 
men engaged in doing it? Could you stop the work of a gang of men on the bridge? 

Mr. Kintocu.—No, sir; I tad no authority to do that, not without taking it up 
with Mr. Hoare. 

Mr. Houcate.—Who had? 

Mr. Kintocu.—I do not know. 

Mr. Hotcate.—In the event of your finding something that you thought it neces- 
sary to stop work in a certain place—I mean who had the authority to stop that 
work ? 
Mr. Kintocu.—Mr. Yenser, I guess. 

Mr. Hoteate.—Mr. Yenser, you think had authority. Could you have stopped it? 
Mr. KintocH.—Through Mr. Yenser I could, or by taking it up with Mr. Hoare I 
could stop it. Individually I could not go down and tell those men to stop, no. 
Mr. Hoieate.—You could not order them to stop? 

Mr. Kintocu.—No, sir. 

Prof. GaLBraiTH.—Did you consider it to be your duty in case you saw anything 
going wrong to talk with the foreman engaged in the work, and first to see if you 
could not get it made right, and if you should fail in having your suggestions adopted 
did you ever go to Mr. Yenser or Mr. Hoare or did you (feel that it was your duty 
to go to Mr. Yenser or Mr. Hoare, or both? 

Mr. Kintocu.—Yes, sir. 

Prof. GALBRAITH.—You felt that lay within your duties? 

Mr. Kintocu.—Yes, sir. 

Mr. Houeate.—Do you feel that your presence there as inspector produced any 
better work than if you had not been there? 

Mr. KintocH.—You mean if there had been no inspector there, or just me? 

Mr. Houcate.—If there had been no inspector? 

Mr. Kintocu.—Yes, sir. 

Mr. Houeate.—You think so? 

Mr. Krmstocu.—Yes, sir. 

Mr. Houeate.—You think that by keeping active and about the work it was an 
advantage to the work? 

Mr. Kintocu.—Yes, sir. 

Mr. Hotcate.—That there were matters that you detected that upon speaking 
about them they were rectified ? 

Mr. Krytocu.—Yes, sir. 

Mr. Hoieate.—Did that apply to all matters that you brought up? I do not want 
you to specify any matters? 

Mr. Kintocu.—No, sir. 

Mr. Houicate.—Did it or did it not? 

Mr. Kinitocu.—No, sir. 

Mr. Houcate.—Those are matters that you referred to a little while ago, then 2 

Mr. Kintocu.—Yes, sir. 

Prof. Krerry.—What general inspection did you give the structure in addition 
to seeing that the members were in good condition, seeing that the riveting was 
properly done? Did you give attention to the structure as a whole? Did you watch 
how it was working as it was extended out? 

Mr. Kinitocu.—Yes, sir. 

Prof. GALBRAITH.—That was among your duties, you considered that it was, at 
least ? 
Mr. Kintocu.—I considered it myself amongst my duties to take a general watch 
and see how everything was working. 

Prof. Kerry.—You have no specific instructions? 

Mr. Kintocu.—I had no specific instructions to go over it at stated intervals, 
over the work. My instructions were to see that everything was safe. 
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Prof. Kerry.—How often would you go over the structure? These instructions 
to see that everything was safe came from Mr. Hoare? 

Mr. Kiiocu.—Yes, sir. 

Prof. Krerry.—And how often would you go over the structure for. that purpose? 

Mr. Kiytocu.—Well, it depended a good deal on the movements of the traveller 
and the different stages of erection. 

Prof. Krerry.—Just whenever you thought it necessary. 

Mr. Kintocu.—Yes, sir, I had no stated intervals, sometimes it might be—— 

Prof. Kerry.—At that time would you go completely over the main members, for © 
instance?—Would you pass along the top chord and see that everything was in order? 

Mr. Kintocu.—Yes, sir. 

Prof. Kerry.—And pass along the top chord before saying that everything was - 
in order ? 

Mr. Kintocu.—Yes, sir. 

Prof. Krerry.—It would not be a distant inspection, but a quite close detailed 
examination ? 

Mr. Kintocu.—Yes, sir. 


The witness retired. 


Norman R. McLure, recalled. 


Mr. Honcats.—With regard to your authority in case of emergency conditions 
arising, how far did it go? 

Mr. McLure.—My understanding was that in case of emergency I was to report 
to Mr. Cooper by wire if possible. 

Mr. Hoiegate.—First ? 

Mr. McLure.—Yes. 

Mr. Hotcate.—The first report was to Mr. Cooper? 
Mr. McLure.—Yes. 
Mr. Houaate.—And then you would wait to act until you got instructions from 
Mr. Cooper? 
Mr. McLure.—I had no authority to act without instructions either from him or 
Mr. Hoare. 
Mr. Hoxtcate.—Then you would report to Mr. Hoare? 
Mr. McLure.—Yes, sir, at the same time. 
Mr. Houieate.—And you would act on instructions then from either of them? 
Mr. McLure.—Yes, sir. 
Mr. Houaate.—Whichever came first ? 

Mr. McLure.—Yes, sir. 

Mr. Honeate.—Then with regard to your general inspection of the work on the 
structure as it progressed. 

Mr. McLure.—Inspection in what direction? 

Mr. Hoxeate.—Not only of the work actually being done, but of the partly com- 
pleted portions of the work; was that periodical or regular? 

Mr. McLure.—No, not at regular intervals, almost daily. I might miss a day 
once in a while, but very few days I was not over most of the bridge. 

Mr. Hoteate.—On track level? 

Mr. McLure.—No, on top chord and bottom chord, transverse struts and every- 
where. 

Prof. Kerry.—Did you keep any record of these inspections? 

Mr. McLure.—Not unless I found something that it was necessary to report. 

Prof. Kerry.—Just in case there was something that you 

Mr. McLure.—Yesg, sir. 


Prof. Kerry.—And it was part of your duty to keep the entire structure under 
observation in that way ? 
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Mr. McLure.—I understood so. 

Prof. Kerry.—In those inspections were you sometimes accompanied by Mr. 
Birks? 

Mr. McLure.—Yes, I think so. Part of the way, anyway. 

Prof. Krerry.—But not frequently ? 

Mr. McLure.—Not frequently, no. 

Mr. Hotcate.—Now, you were on that work a long time, are there was Mr. Birks, 
Mr. Yenser, Mr. Cudworth, Mr. Kinloch and yourself together; you might just give 
me an idea what sort of a spirit existed amongst you all, was it a Niet of co-opera- 
tion or was there antagonism ? 

Mr. McLurr.—No, it was entirely a spirit of co-operation; everybody was working 
to make a success of the bridge. 

Mr. Hoteatse.—And that condition, was it continuous? 

Mr. McLure.—Absolutely. Of course, there were minor differences of opinion 
occasionally in discussions, but I am speaking in general. 

Mr. Hotcate.—I am speaking of the spirit, the prevailing spirit? 

Mr. McLurs.—Yes, sir; it was entirely as I said, with a view to making a success 
of the bridge. 

Mr. Houcate.—So that there was no bad feeling between those responsible on 
the work that might have probably on some conditions prevented work being carried 
on satisfactorily; that does not exist? 

Mr. McLure.—Does not exist at all. 


The witness retired. 


The Commission adjourned until to-morrow (Wednesday) morning at 10 o’clock. 


THIRD DAY. 


QueBrec, WEDNESDAY, September 11, 1907. 


a’ 


The Commission resumed at 10 o’clock this morning. 


Uric BarTuE recalled. He said: 


After the Quebec Bridge Company was reorganized in 1897, a general plan was 
prepared by its chief engineer showing the location of the piers at the Chaudiére 
site. This plan was submitted to the Dominion government and approved by the 
Railway Committee of the Privy Council, and also by the Governor General in Council. 
I produce, as Exhibit No. 2, the approval of the Railway Committee of the Privy 
Council and a copy of the Order in Council. 

(Document produced, filed and marked as Exhibit No. 2.) 

I produce, as Exhibit No. 3, the plan so prepared and approved. 

(Document produced, filed and marked as Exhibit No. 3.) 

I produce, as Exhibit No. 4, extracts from the minutes of meetings of the board 
of directors of the Quebec Bridge Company relating to the calling for tenders. 

(Document produced, filed and marked as Exhibit No. 4.) 

The specifications on which tenders were called for were submitted to the Depart- 
ment of Railways and Canals at Ottawa and were approved, and I produce, as Ex- 
hibit No. 5, the approval of the deputy minister. 

(Document produced, filed and marked as Exhibit No. 5.) 

A cireular letter calling for tenders was issued, and I now produce the original 
draft of such letter, with form of tender attached, as No. 6. 

(Document produced, filed and marked as Exhibit No. 6). 
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Accompanying the circular letter were specifications which I believe to be exactly 
similar to the schedules ‘A’ and ‘A-1’ annexed to the subsidy agreement between, 
the Crown and the Quebec Bridge company under date November 12, 1900, which 
is fled as Exhibit No. 12 (document produced, filed and marked as Exhibit No. 12), 
save that the printed figures ‘1,000’ on the first page of Schedule ‘ A-1’ were cor- 
rected to ‘1,600’; and also a specification for a suspension bridge, copy of which is 
filed as Exhibit No. 7. ; 

(Document produced, filed and marked as Exhibit No. 7). 

I produce the tender received from the Phoenix Bridge company and file it as 
Exhibit No. 8. 

(Document produced, filed and marked as Exhibit No. 8.) 

The tenders for both substructure and superstructure were submitted to Mr. 
Theodore Cooper, consulting engineer of New York, who had been retained as such 
by resolution of the Board, of date March 23, 1899, and on June 23, 1890, Mr. Cooper 
reported, and I file his original report as Exhibit No. 9. ! 

(Document produced, filed and marked as Exhibit No. 9). 

On June 29, 1899, the Board ordered that Mr. Cooper’s report together with the 
Phenix Bridge Co.’s tender and Wm. Davis and Sons’ tender, and that of the Key- 
stone Co. for the substructure and the plans be sent to the Prime Minister at 
Ottawa, which was done, and I produce a copy of the resolution of the Board of 
directors as Exhibit No. 10. : 

(Document produced, filed and marked as Exhibit No. 10). 

I find among the minutes of the company a report from Mr. Theodore Cooper, 
consulting engineer, of date May 1, 1900 which I now file as Exhibit No. 11. 

(Document produced, filed and marked as Exhibit No. 11). 

On November 12, 1900, a subsidy agreement was executed between the Crown 
and the Quebec Bridge Company, and T now file as Exhibit No. 12, this agreement, 
t> which are annexed as schedules ‘A’ and ‘ A-1 the specifications, copies of which 
were sent out with a circular letter inviting tenders. I note, however, that in the 
specification marked ‘Schedule A-1’ the length of the span, originally printed at 
1,000 feet, has been altered to 1,800 feet in red ink. In the original specifications 
sent out inviting tenders the length of the suspended span was stated to be 1,600 
feet. 

(Document produced, filed and marked as Exhibit No. 12). 

On December 19, 1900, contracts for the two approach spans were executed 
between the Quebec Bridge Company and the Phenix Bridge Company, and these are 
filed as Exhibits Nos. 13 and 14. 

(Documents produced, filed and marked as Exhibits Nos. 13 and 14.) 

On January 17, 1901, the board passed a resolution approving the contracts 
previously executed which had been filed as Exhibits 13 and 14, and a copy of this 
minute is filed ag Exhibit No. 15. 

(Document produced, filed, and marked as Exhibit No. 15). 

On June 19, 1903, a contract was executed between the two companies for the 
construction of the superstructure, and I now produce the original contract as 
Exhibit No. 16. It appears from the contract that there were plans and specifications 
annexed to the contract and forming part thereof, but those I have not been able to 
find up to the present time. I shall make further search and if I am able to find 
either or both plans and specifications, will produce them. 

(Document produced, filed and marked as Exhibit No. 16). 

On July 21, 1903 an Order in Council was passed, giving authority to Mr. 
Cooper to make some modifications in plans and specifications and a copy of this is 
filed and marked as Exhibit No. 17. 

(Document produced, filed and marked as Exhibit No. 17). 

On August 15, 1903, a further Order in Council wag passed with respect to the 
powers and duties of the chief engineer, and a copy of this I file ag Exhibit No. 18. 

(Document produced, filed and marked as Exhibit No. 18). 
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I was asked to produce @opies of all the annual reports of the directors of the 
Quebec Bridge Co. from 1897 to 1907 inclusive, and I now produce them as Exhibit 
No. 19. 

(Document produced, filed and marked as Exhibit No. 19). 

I was asked to produce the resolutions of the board of directors defining the 
position of Mr. Theodore Cooper as consulting engineer and I now produce copies 
of all such resolutions and file them as Exhibit 20. 

(Document produced, filed and marked as Exhibit No. 20). 

Mr. Hotcgatre.—You are to produce letters between Mr. Cooper and the company? 

Mr. Bartue.—I have produced a resolution referring to the letters. I will pro- 
duce the letters. 

Mr. Houtcatre.—Yes, we want the letters themselves. We want the correspondence 
from and to Mr. Cooper relating to this matter. 

Mr. Sruart.—Do you mean relating to the whole thing or simply to his appoint- 
ment ? 

-Mr. Hoteate.—In the meantime just to his appointment. We note that the 
specifications and plans connected with the contract with the Pheonix Bridge Com- 
pany are not produced. These are necessary, and they must be produced; so we 
would ask you to take steps to locate them and bring them here. 

Mr. Bartur.—I will do whatever is possible. 

Mr. Houeate.—Are there any other documents in the way of contracts or agree- 
ments that you are aware of connected with this matter, either with the city of Que- 
bee or the province of Quebec? 

Mr. Barrue:—I do not know; I will see. I do not remember them, 

Mr. HoteatTe.—If there are any of these documents, we would ask you to let us 
have them. 

Mr. BartHe.—Yes. 


Commission took recess. 


AFTERNOON SESSION—THIRD DAY. 
Commission resumed at two o’clock. 


Epwarp A. Hoar, sworn. 


Mr. Hoxreate.—Will you please state what your position is in connection with 
the Quebec Bridge Company? 

Mr. Hoaret.—Chief Engineer of the Quebec Bridge and Railway Cotnopany. 

Mr. Hotcate.—By whom were you appointed ? 

Mr. Hoare.—The directors of the Quebee Bridge and Railway Company. 

Mr. Houeate.—Do you remember the date? 

Mr. Hoare.—In 1898 I was first employed on the first surveys, and so forth, and 
that. class of work, and in 1900 an agreement was made for the continuation of my 
appointment till the completion of the work in connection with the bridge and the 
railway connections. 

Mr. Horcate.—Were these appointments made only through the resolution of 
the board ? 

Mr. Hoarr.—Yes. 

Mr. Houicate.—Have you been continuously acting in that capacity? 

Mr. Hoare.—Yes. 
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Mr. Hotgate.—Up to the present time? 2 

Mr. Hoare.—Up to the present time. 

Mr. Houcats.—Previous to your appointment, Mr. Hoare, will you give us an 
idea of your experience? 

Mr. Hoarr.—I have been employed for about 35 years in various works—railways 
in Ontario, government railways, several railways for private corporations, marine 
work and some waterworks. ; 

Mr. Houicate.—You might be specific as to those if you can. 

Mr. Hoare—Name the different railways ? 

Mr. Houicatr.—Yes. 

Mr. Hoare—The Great Western Railway. 

Mr. Houicate.—With the periods. 

Mr. Hoare.—I do not remember the dates. 

Mr. Honieate.—As nearly as you can. 

Mr. Hoarre.—I could not remember them. I would have to refer back. My 
career extends over a period of about 35 years in Canada—on the Toronto, ‘Gray & 
Bruce railway, which was my first employment out here; on the Wellington, Grey & 
Bruce; Wellington, Huron & Bruce; Great Western Railway of Canada (that is now 
the Grand Trunk); then the Provincial Government Railways for the province of 
Quebec now operated by the Canadian Pacific Railway Company; the Great Northern 
Railway; the Quebec & Lake St. John railway and several minor railways; part of 
the time in private practice and part of the time waterworks construction. I think 
that covers the majority. I cannot specify the dates; I can only generalize and say 
that it extended over a period of 30 or 35 years. 

Mr. Houcate.—By reference, Mr. Hoare, I suppose you gan get these dates 
thoroughly definite, can you not, 

Mr. Hoare.—I think T can. I could not get them absolutely correct, but I can 
give you some dates in any case. 

Mr. Houtcate.—If you could get some definite dates on these matters I think it 
would be better. 

Mr. Hoare.—Very well, I will try. 

Mr. Hoteate.—Could you get them in chronological order—the names of the 
railways and corporations that you were with? 

Mr. Hoare.—Yes, I can get them in chronological order. 

Mr. Hoteate.—And the position you occupied in each case? 

Mr. Hoare.—Yes. 

Mr. Houcate.—And the length of time you were with each? 

Mr. Hoarzt.—Yes, I can get that. 

Mr. Houieate.—Especially in connection with bridge construction, what works had 
you in hand? 

Mr. Hoare.—Just the bridges that one might have on railway work. The general 
run of bridges you have on railway work. 

Mr. Houieate.—What class of bridges would that be? 

Mr. Hoare.—Wooden trusses, steel trusses, girder work up to spans, I should say, 
of about 300 feet including the bridge over the Ottawa at Hawkesbury for the Great 
Northern Railway Company. 

Mr. Houicate.—Any other special structures? 

Mr. Hoarz.—Nothing special. There were several large structures. 

Mr. Honeate.—Which was the largest? 

Mr. Hoart.—The Hawkesbury bridge, I think, is about the largest. 

Mr. Houcate.—You might give us a description of the bridge. 

Mr. Hoare.—It was not the largest span but it was the longest bridge. It was 
the most important I think. There were seven spans of 210 feet across the Long 
Sault Rapids at Hawksbury and a bridge over the canal close at one end of it and a 
long timber viaduct, from memory, about 2,000 feet long. The bridge was about 50 
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feet above the river level, the piers were of masonry, about 12 feet of water and very 
swift current. That is the general description from memory. 

Mr. Hoteate.—These spans were 210 feet? 

Mr. Hoare.—About 210 feet. 

Mr. Hoteate.—You have built some spans longer than 210 feet? 

Mr. Hoare.—300 is the maximum. 

Mr. Houtegate.—Which bridge was that? 

Mr. Hoare.—It was between 250 and 300 feet. That is on the same railway at 
Lachute. 

Mr. Houcate.—Were these bridges for single or double track? 

Mr. Hoare.—Single. There is one example I might mention which is quite a 
considerable structure—the double track bridge over the Chaudiere about 2,000 feet 
from the east end of the bridge over the St. Lawrence. It is a double track bridge, 
two spans of 200 feet, a span of 180 feet, a span of 100 feet and about 140 feet high. 

Mr. Hotcate.—When was that built? 

Mr. Hoaret.—That was completed in the early part of 1905 to the best of my 
memory. 

Mr. Hoiecate.—Was that done in connection with your duties as engineer of the 
Quebec Bridge and Railway Company ? 

Mr. Hoare.—Quebec Bridge and Railway Company, that was part of my duty. 

Mr. Hoieate.—What position had you on the Great Northern? 

Mr. Hoarr.—Chief engineer of the railway company. 

Mr. Houeate.—What connection had you personally with these bridges on the 
Great Northern? 

Mr. Hoare.—I had to make the plans and specifications and see the work carried 
out. The details of these structures, of course, as usual, were made by the sub- 
contractors for the superstructure. 

Mr. Houeate.—Who were they? - 

Mr. Hoart.—The Hamilton Bridge Company. 

Prof. Kerry.—Was not the Great Northern Railway built under one general 
contract by contractors who took the entire responsibility ? 

Mr. Hoare,—Yes, the whole line was let to a firm of contractors on the specifi- 
cations and plans prepared by the Great Northern Railway Company. 

Prof. Krerry.—These were just simply general specifications? 

Mr. Hoart.—No, they were detailed specifications covering every class of work on 
the road. 

Prof. Krerry.—But the contractors took the entire responsibility, starting even 
from the location, subject only to approval? 

Mr. Hoarzt.—No; the only part of the road not located was the section between 
Lachute and Grenville. The rest was all located; they had to complete that portion 
of the location subject to my approval. In other words they furnished the engineers 
to do the actual surveying but under my direction. 

Mr. Hotcate.—Then I understand that leads up to the viaduct connected with it? 
Mr. Hoarze.—That is about the last work I had before I was employed by the 
Quebec Bridge and Railway Company. 

Mr. Hotcatre.—As chief engineer of the Quebec Bridge and Railway Company, 
what are your powers? 

Mr. Hoarzt.—To take general charge of the work. 

Mr, Houcate.—By that you mean the work itself? 

Mr. Hoarz.—Yes, to undertake the duties generally undertaken by the engineer 
for a company; that is, to make the surveys for the work, plans, specifications, the 
latter to a limited extent, prepare for contracts and see the work carried out, and to 
make progress estimates for payments to contractors. 

Mr. Houeate.—That is in regard to all the company’s operations? 
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Mr. Hoare.—Yes, 

Mr. Houcate.—The bridge over the St. Lawrence river was then a portion of a 
vast undertaking ? : 

Mr. Hoarre.—Yes. 

Mr. Houtcare.—And in connection with that superstructure, what were your par- 
ticular duties ? 

Mr. Hoarrt.—My first duty was to make a survey of the bridge site, take soundings 
and borings, locate the position of the bridge and the piers, and to have the general 
outline plans approved by the Department of Railways and Canals at Ottawa. 

Mr. Houcate.—Were you required to certify to these plans before they were ap- 
proved by the Department of Railways and Canals? 

Mr. Hoarn.—I do not remember that. J think I did certify them, but I do not 
know whether I was required to or not. I do not know whether it was an absolute 
necessity. I think I did. 

Prof. Kerry.—Those were the usual preliminary plans, setting forth the span 
and the clearance above the waterway ? 

Mr. Hoare.—Yes, precisely. 
Mr. Houcatrt.—Yes, Mr. Hoare? 
Mr. Hoare.—After these plans were approved, establishing the minimum water- 


way 
Mr. Hoicate.—How much was that ? 

Mr. Hoare.—1i,600 feet of a minimum clearance for vessels. Tenders then were 
called for the bridge over the River St. Lawrence. 

Mr. Houieate.—F or the piers ? 

Mr. Hoare.—For all—for the superstructure and the substructure at the same 
time. 

Mr. Houcare.—Prior to that, specifications would be prepared? 

Mr. Hoarr.—Yes, specifications were prepared, or specifications were prepared in 
connection with all these plans I have referred to. 

Prof. Kerry.—Were the tenderers permitted to tender upon their own plans, Mr. 
Hoare, as far as structural outline went? ; 

Mr. Hoare.—Yes, subject to the span, the clearance for vessels in both directions 
and the defined rail level. 

Mr. Honicate.—What was the result of the inquiry for these tenders ? 

Mr. Hoarzt.—We got tenders from four corporations. The Phenix Bridge Com- 
pany submitted designs and tenders for two classes of bridge—for a cantilever and 
suspension bridge, superstructure and substructure, both inclusive. The Keystone 
Bridge Company, the Union Bridge Company and the Dominion Bridge Company, 
all submitted plans for both superstructure and substructure. I will not be positive 
whether these three latter companies submitted suspension designs or not, but I believe 
the Keystone and Union Bridge Companies did submit plans for both classes of bridg- 
ing. 

Mr. Hotcate.—What was done with these submitted plans and propositions? 

Mr. Hoare.—They were all referred to Mr. Cooper. 

Mr. Houcate.—Under what circumstances were they referred to Mr. Cooper? 

Mr. Hoare.—By order of the board 

Mr. Houeate.—In what capacity did Mr. Cooper act? 

Mr. Hoarze.—Consulting engineer. 

Mr. Houeate.—Appointed by the board ? 

Mr. Hoart.—Yes, sir. ; 

Mr. Hoieatr.—These plans were submitted to him for his report? 

Mr. Hoarte.—To be analyzed and to be reported upon. 

Mr. Houicate.—What was his report? 


Mr. Hoare.—He recommended the acceptance of the Phenix Bridge Company’s 
cantilever span. 
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Mr. Hoieate.—What was the length of the span? tact 3 

Mr. Hoarse.—1,600 feet—channel span. 

M+, Houtgate.—What was the next step taken by the company ? 

Mr. Hoarr.—The next important step was the contract entered into with 
Phenix Bridge Company. 

Mr. Houeate.—Was that on the basis of their proposal ? 

Mr. Hoare.—Yes. 

Mr. Honcate.—The same dimensions for the bridge were adhered to? 

Mr. Hoarze.—Yes. ° 

Mr. Hoicate.—1,600 feet ? 

Mr. Hoare.—Yes. No, pardon me; before a contract was actually signed the span 
was changed. 

Mr. Hoteatre.—To ? 

Mr. Hoare.—1,800 feet. 

Mr. Houcatrs.—This contract was on the basis of ——? 

Mr. Hoarr.—The tenders were on the basis of 1,600 feet and the contract was on 
the basis of 1,800 feet for the channel span. 

Mr. Hotcate.—What comprised that contract? Were there plans and specifications 
attached ? 

Mr. Hoare.—You mean submitted by the Phenix Bridge Company. 

Mr. Hoteate.—No, when that contract was made. 

Mr. Hoarrt.—There were general specifications attached and a general outline plan 
showing the position of the piers, the rail level and the channel clearance to comply 
with the Government regulations. 

Mr. Houeate.—Who drew these specifications ? 

Mr. Hoars.—I did. 

Mr. Hoieate.—Were they submitted to Mr. Cooper? 

Mr. Hoare.—Yes. 

Mr. Houtcate.—And received his approval? 

Mr. Hoart.—With modifications. There were some changes made later. 

Mr. Houeate.—By Mr. Cooper? 

Mr. Hoare.—Yes. _ 

Mr. Houteatr.—I am speaking now only of the specifications that were attached 
to the signed contract. 

Mr. Hoare.—No, they were not changed. The only change in the original was in - 
the figures representing the channel span. 

Mr. Houcatr.—Then these specifications were approved by Mr. Cooper? 

Mr. Hoarze.—No, not prior to that time. I do not remember any noted approval 
on these specifications. These specifications were approved by the Department of 
Railways and Canals earlier. 

Mr. Sruarr.—I think the specifications were the same which were submitted to 
Mr. Cooper and his approval of them was contained in his recommendation that the 
tender should be accepted. 

Mr. Hotcatre.—Were these specifications the same that were attached to Mr. 
Cooper’s report on the tenders? 

Mr. Hoare.—Yes, precisely. 

Mr. Hotcate.—Did those specifications cover the construction of a 1,600 foot 
bridge or an 1,800 foot bridge? 

Mr. Hoare.—They applied to both. 

Mr. Houeate.—How do you know? 

Mr. Hoarr.—The specifications as first drawn were for a 1,600 foot channel] span. 
The advertisement calling for bids called for the 1,600 feet mentioned in the specifica- 
tion, but when the specification was embodied in the order in council—that is in con- 
nection with the subsidy contract—the same specification was used but an 1,800 foot 
span was referred to. They simply changed the figures from one channel span to 


54 ROYAL COMMISSION ON COLLAPSE OF QUEBEC BRIDGE 


7-8 EDWARD VII., A. 1908 


another. The same specification was used. There is no change in the clause of the 
specification. In other words, that specification was used for all documents until Mr. 
Cooper suggested certain modifications about the time the Phenix Bridge Company’s 
contract was going to be signed. 

Mr. Houcate.—I am not clear in my mind yet, Mr. Hoare, that Mr. Cooper 
approved the specification that formed part of your contract with the Phenix Bridge 
Company. 

Mr. Hoare.—I do not think he actually signed these specifications. 

Mr. Stuart.—Probably his report might speak of them? If the same specifications 
formed part of the contract the report would speak of thein, I think. 

Mr. Houears.—Perhaps at this point it would be fair to get Mr. Hoare to look 
at these papers. (Mr. Hoare examined Mr. Cooper’s report.) 

Mr. Hoarr.—He refers to the specifications here. Those are the original specifica- 
tions that were issued for tenders and attached to the subsidy contract. Those are the 
tenders referred to in this report. Those are the same specifications, 

Mr. Houcats.—The specifications in the subsidy contract—are they the same 
specifications as were in the contract between the Quebec Bridge and Railway Com- 
pany and the Phenix Bridge Company? 

Mr. Hoarrt.—Yes, the same thing. 

Mr. Hoxreate.—Identically ? 

Mr. Hoarr.—Yes. 

Mr. Honcatre.—What does Mr. Cooper say about that? This is his report of 
what date? 

Mr. Hoarr.—(Reading) ‘Both the Keystone and Phenix plans of cantilever 
superstructure are in accordance with specifications and are acceptable designs.’ The 
specifications here referred to are the specifiations that were issued for tenders and 
the same which formed part of the subsidy contract. They were approved by the 
Department of Railways and Canals. Then, after that, when the Phenix Bridge 
Company signed their contract, it was understood that limited modifications were to 
be made in these specifications and they were then from time to time as the work 
proceeded. 

Mr. Ho.taatrt.—Was that contract made at that time with the Phenix Bridge 
Company ? 

Mr. Hoarr.—At the date of this report? 

Mr. Honcatr.—Yes. 

Mr. Hoarr.—No, a long time after that. 

Mr. Houcate.—Was the contract made then before these alterations were sug- 
gested in the specifications? 

Mr. Hoarr.—Yes, to the best of my knowledge; as far as I can remember the 
contract was actually signed before the modifications were made. They were made 
immediately afterwards, but previous to any work actually being performed or any 
detail plans made by the Phenix Bridge Company, the modifications were prepared . 
and given to the Phenix Bridge Company before they undertook any detailing work. 

Mr. Hoicate.—What bridge span did the contract call for? 

Mr. Hoare.—An 1,800 foot channel span. 

Mr. Hotcate.—What were these changes that were made in that specification 
subsequent to the signing of the contract? 

Mr. Hoare.—These modifications in the specification were made after the signing 
of the contract but previous to any detail plans being commenced or work commenced 
by the Phenix Bridge Company. It was understood that modifications would be made 
and that they were not to proceed with the work until these modifications were out- 
lined. There is a letter attached to the contract of the Phenix Bridge Oo., which 
will throw some light on that matter if you will just refer to it. (Exhibit No. 16.) 

Prof. GaupraitH.—Is that the letter to Mr. Parent? 

Mr. Hoare.—Yes, signed by Mr. Reeves. 
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‘ As soon as the revised specifications have been furnished to us, approved by the 
government engineers. ’ 

Mr. Stuart.—What is the date of that letter? 

Mr. Hoieatr.—June 19th, 1903. 

Mr. Hoart.—That letter, I think, will enlighten you a little on that. 

Mr. Houeate.—What were these revised specifications ? 

Prof. Krrry.—Do we understand that the Phenix Bridge Company took a con- 
tract with specifications attached on ‘an understanding that these specifications were 
to be altered by the representatives of the Quebec Bridge and Railway Co.? 

Mr. Hoare.—Yes, that was the general understanding. 

Prof. Krrry.—Is that expressed in writing clearly anywhere? I am familiar with 
Mr. Reeves’ letter to Mr. Parent. 

Mr. Hoarrt.—I am not positive about that. 

Mr. Hoicare.—Where can we secure the original of this specification that was 
attached to the contract and the plans that formed part of the contract? 

Mr. Hoarr.—They should be with the contract in the secretary’s charge in the 
safe, but as shown this morning, they were disconnected. 

Mr. Houcate.—We have asked the secretary and he does not know where they are. 
Where else could they be? 

“Mr. Hoare.—They might have got up to Ottawa by mistake. He sent a lot up 
there, and they may have got up with them. They will have to be traced up. 

Mr. Houearr.—Can you give us any information? 

Mr. Hoarrt.—I have not seen them for years. I have not seen them since I 
distributed these different plans and specifications calling for tenders and attached to 
the contract. I have never seen them since. 

Prof. Kerry.—Were the plans and specifications attached to the contract dapentes 
of the general plan and specification sent out with the call for tenders? 

Mr. Hoart.—Yes. 

Mr. Houeate.—For your own use in connection with this work, Mr. Hoare, mane 
documents had you? 

Mr. Hoarr.—The original and the amended specifications. 

(Document filed and marked exhibit No. 21.) 

Mr. Hoieatre.—You identify exhibit No. 21 as a copy of the specifications that 
were attached to the contract and also the copies of the amendments to the specifica- 
tions that were afterwards inserted ? 

Mr. Hoare.—Yes. 

Mr. Hoteate.—In what way did the Phenix Bridge Company assent to these 
modified specifications ? 

Mr. Hoare.—They agreed to accept these modifications, and I think Mr. Reeves’ 
letter there refers to it. It is virtually an acceptance of them as well—that letter 
attached to the contract. 

Mr. Stuart.—May I see the letter? 

Mr. Houeate.—Yes. I would like to know at this point whether 
Mr. Sruart.—Whether we are agreed that these are the modified specifications ? 
Mr. Hoi@ate.— Yes. 

Mr. Hoare.—I am certain that is all; positive. 

Mr. Sruart.—Mr. Deans’ impression is that that is all, but of course he would 
not like to speak of a matter of that importance without verifying it. I think we can 
be tolerably sure that Mr. Hoare is right when he says so. 

Mr. Houcate.—Who prepared these amendments to the specifications that you 
refer to, exhibit 21? 

Mr. Hoare.—Mr. Cooper. 

Mr. Hoicgate.—Were these amendments approved by the government engineers ? 

Mr. Hoaret.—yYes, sir. 

Mr. Hoicate.—What date was that, do you remember? 
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Mr. Hoarz—No, I cannot tell you now, but I think it must be in—there must 
be a letter or some reference to it in Mr. Barthe’s exhibits; it must be covered by ald 


these documents. wiht 
Prof. Kerry.—When and by whom was the advisability of these amendments 


suggested ? 

Mr. Hoare.—I could not give you the exact date when they were advised, but it 
was upon the advice of Mr. Cooper that these amendments were submitted to the 
Department of Railways and Canals for approval, which were accepted. 

Prof. Kerry.—Mr. Cooper’s suggestions will be in writing? 

Mr. Hoare.—They should be, no doubt they are; no doubt there is a letter to 
that effect. I rather think there is some reference to.that in those documents also, 
those exhibits of this morning. 

Mr. Hoitcate.—Who was the representative of the Department of Railways and 
Canals, who would deal with the matter at that time? 

Mr. Hoare.—Mr. Schreiber. 

Mr. Houaate.—Mr. Collingwood Schreiber ? 

Mr. Hoare.—Yes. 

Mr. Hotgate.—Just look over that document (exhibit No. 17) and see if that 
gives you any light on the matter, Mr. Hoare? — 

Mr. Hoart.—This refers directly to those amendments. This is the communica- 
tion that leads up to that. That is the report to sanction the amendments proposed 
there. (Extract from Order in Council, July 23, 1903.) 

Mr. Hoteate.—What gave rise, Mr. Hoare, to the suggestions made by Mr. Cooper 
for the modification of the original specification ? 

Mr. Hoarr.—He considered general improvements were necessary. 

Mr. Houiaate.—He considered it? 

_ Mr. Hoarzt.—Yes, he considered that some improvements were required and 
necessary in some clauses of the specifications before the details were commenced by 
the Phenix Bridge Co. before they commenced their detailed plans. 

Mr. Hoieatr.—Did he draw up the original specifications that were made a basis 
for the general competition ? 

Mr. Hoare.—No. 

Mr. Houaate.—Who did? 

Mr. Hoare.—I did. To explain the matter a little more fully, there were a few 
suggestions of my own in that specification, but the majority of the changes were his 
own. I do not know that I could give all the specified reasons; I know with regard to 
one of the clauses, for wind stresses, he thought mine were unnecessarily heavy in 
the original specification; he gave that as one reason, that I had provided for too 
heavy wimd pressure. 

Mr. Hoicats.—Had you and Mr. Cooper conferences prior to June 2, 1903? 

Mr. Hoarrt.—Yes, we had several. 

Mr. Hoicate.—And were Mr. Cooper’s amendments to the specification the out- 
come of these conferences ? 

Mr. Hoarrt.—To a certain extent, not altogether, 

Mr. Horeate.—And at that time Mr. Cooper was the official consulting engineer 
for your company? 

Mr. Hoare.—Yes, sir. 

Mr. Hotcatr.—And you submitted these questions to him ? Was it necessary, in 
your opinion, to get his approval before they were put into contract form? 

Mr. Hoare.—Yes. . 

Mr. Hoteatr.—And when these specifications were amended, were they ‘final? 

Mr. Hoarr.—Yes, as far as original specifications are concerned, that is all that 
I have any knowledge of. 

ines Houeatse.—And were they accepted by the Phenix Bridge Company as com- 
plete ¢ 
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Mr. Hoarze.—I imagine so; I heard nothing to the contrary. 

Mr. Hotaate.—If there had been anything to the contrary you would have known 
it? 

Mr. Hoare.—Yes, most certainly. 

Mr. Houcate.—Were there any further specifications in connection with the 
work made that would amend in any way these specifications ? 

Mr. Hoarr.—Not to my knowledge. 

Mr. Houeate.—I would like that a definite answer if you can make it, 

Mr. Hoarz.—Will you repeat the question ? 

Question read to witness as follows:— 

‘Were there any further specifications in connection with the work made that 
would amend in any way these specifications ?- 

Mr. Hoarre.—I am only speaking from personal knowledge; I am not aware of 
any. We have none on record. I do not think it is possible, but 

Mr. Hotcate.—There must have been a finality somewhere, where was it? Were 
these final? 

Mr. Hoare.—Yes, those are final as far as written specifications go, as far as writ- 
ten specifications, written or printed specifications go. 

Mr. Hoteate.— That is Exhibit No. 21. 
; Mr. Hoarr.—But Mr. Cooper he always considered that he had the right to make 
any—probably they do not come under the head of specifications, but he had the right 
to make changes in detail from time to time as plans were submitted by the Phenix 
Bridge Company ; that hardly perhaps comes under that heading. 

Mr. Hotcatse.—But as far as documentary evidence goes, this was the last ? 

Mr. Hoare.—That is the last. 

Mr. Houeate.—I only referred to specifications. 

Mr. Hoare.—That is the last. 

Mr. Houeate.—And you feel sure in your own mind that this copy agrees with the 
one that was certified by the government engineer ? 
Mr. Hoart.—Yes, sir. 
Mr. Hotcate.—Now that was your connection with the contract, Mr. Hoare ? 
Mr. Hoarzt.—Yes, sir. 
Mr. Hoiecate.—With regard to the carrying out of that contract what were your 
powers ? Are your powers clearly defined in the contract ? 
Mr. Hoarzt.—In the contract with the Phenix Bridge Company ? 

Mr. Houeate.—In the contract with the Phenix Bridge Company ? 

Mr. Hoare.—Let me refer to it a minute, I have not read it for a long time. 
Yes, the specification governs my powers pretty well ; it specifies 

Mr. Houicate.—You mean the ‘contract specifies your powers ? 

Mr. Hoarz.—Yes, the contract of the 19th of June. 

Mr. Houcate.—Who is the engineer of the Quebec Bridge and Railway Company 
mentioned in this contract ? 

Mr. Hoare.—Myself. 

Mr. Houcgate.—And who is the consulting engineer? 

Mr. Hoare.—Mr. Theodore Cooper. 

Mr. Honcate.—And at the time that this was made who was the Deputy Minister 
and Chief Engineer of the Department of Railways and Canals ? 
Mr. Hoarn.—Mr. Collingwood Schreiber. 
Mr. Hoigate.—Were there any duties that you had in connection with this con- 
tract, Mr. Hoare, outside of what are specified in the contract or does the contract 
fully cover them. 

Mr. Hoarz.—Oh, I think the contract, yes, I should say the contract fully covers 
them. 

Mr. Hotcare.—We would like to have you just give us a short description of As 
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organization that you used in the carrying out of this contract, beginning with your 
connection with Mr. Cooper as consulting engineer ? 

Mr, Hoarp.—Mr. Cooper was consulting engineer, resident in New York. 

Mr, Houeare.—Did he come here to consult you or did you go there to consult 
him. 

Mr. Hoarr—I went there to consult him generally. You are speaking now in 
connection with the superstructure or the whole work ? 

Mr. Houteatre.—Any time. ; 

Mr. Hoars.—He came here during the construction of the foundations, he came 
here on two or three occasions. For the superstructure, I went to New York. 

Mr. Hoteate.—Do you remember the date of Mr. Cooper’s last visit ? 

Mr. Hoarr.—No, I do not at present. I can give it to you roughly, I think about 
three years ago, three or four years ago. 

Mr. Houcare.—The last visit ? 

Mr. Hoarr.—Yes, he was here on three occasions during the sinking of the 
caissons for the bridge foundation. I do not think he has been here since, but he 
received weekly reports, . 

' Mr. Hoxieate.—You had a system of 
Mr. Hoarz.—We had a system of weekly reports. 

Mr. Hotcate.—Who made these reports ? 

Mr. Hoare.—Mr. McLure. 

Mr. Hoteate.—Who is Mr. McLure ? 

Mr. Hoarr.—Inspecting engineer on the erection, 

Mr. Houeate.—By whom was he appointed ? 

Mr. Hoarr.—Jointly, by mutual agreement between Mr. Cooper and myself. 

Mr. Houcatr.—To whom does he report ? 

Mr. Hoarrt.—Both of us, and Mr. Cooper’s communication with the bridge was 
maintained through Mr. McLure’s weekly reports. 

Prof. Kerry.—What was your knowledge of Mr. McLure that made you make that 
selection, Mr. Hoare ? 

Mr. Hoarr.—Previous to his engagement I could not find anybody suitable for 
that position and I left it entirely to Mr. Cooper. I left it entirely to him, and he 
nominated Mr. McLure to the position. I had previous authority from the Bridge 
Company to arrange personally or mutually with Mr. Cooper for any inspectors wanted 
for that work. 

Prof. Kerry.—Then in the selection of Mr. MeLure you felt that you had fully 
provided for all necessary inspection ? 

Mr. Hoare.—No, there are other inspectors besides, On the erection Mr. Kinloch 
was appointed. 

Prof. Kerry.—But the appointment of Mr. McLure and Mr. Kinloch was your 
carrying out of the instructions or the commission of the board of directors to organize 
fully a competent inspection ? 

Mr. Hoare.—Yes. 

Mr. Hoieate.—Could you have dismissed Mr. McLure, Mr. Hoare ? 

Mr. Hoare.—I could have, but I would not have done it without coming to an 
agreement with Mr. Cooper. 

Mr. HoieaTe.—Could Mr. Cooper have dismissed him without coming to an 
agreement with you? 

Mr. Hoarr.—No, I do not think he could, because he would not have done go. I 
do not think he would have done so, but it is doubtful whether he could. 

Mr. Houtcatre.—You mentioned, I think, another name? 

Mr. Hoare.—Mr. Kinloch, on the erection. 

Mr. Houcate.—Now, would you tell us what Mr. McLure’s duties were. You 
have already put it in the form of a letter dated September 7, 1907 (document pro- 
duced, filed and marked as Exhibit No. 22) see if that correctly describes his duties? 
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Mr. Hoare.—Yes. In addition to what I have stated here, if there was anything 
of importance occurred he had always orders to telegraph immediately to Mr. Cooper 
for advice on any question of importance or emergency, in addition to what I have 
stated there, but that generally covérs, I think, his duty. 

Mr. Houeate.—Then does this letter also cover a description of Mr. Kinloch’s 
duties ? 

Mr. Hoarse.—Yes, I should have said to him or to me, but that substantially 
covers his duties. 

Mr. Hoieate.— To et McLure or to me.’ 

Mr. Hoare.—Yes, or to me. 

Mr. Houcate.—Then I understand that you had some further inspectors at the 
works where the superstructure was fabricated ? 

Mr. Hoare.—Yes. 

Mr. Hotcate.—You might give us those names. 

Mr. Hoare.—At Phoenixville, Mr. Edwards and Mr. Meeser. 

Mr. Houeate.—And their duties were what? 

Mr. Hoarz.—And Mr. Keenan. He was mill inspector at Harrisburg; and there 
were others employed from time to time as mill inspectors as required, and their 
services dispensed with when the work at that particular mill was completed. The 
- only two of those inspectors employed at the present time are Mr. Edwards and Mr. 
Meeser. Mr. Edwards is chief inspector, and Mr. Meeser is his assistant. Their duties 
are, to inspect the shop work and mill work at Pheenixville. Beyond that Mr. Edwards 
duties are to keep strict account of the metal delivered from outside mills to be 
fabricated at the Phcenixville shops, and all metal shipped from there to Quebec; to 
make returns to me of the quantities of metal rolled, fabricated and shipped, at regular 
intervals. He had also to furnish me with detailed reports of all metal inspected at 
the mills as well as at the shops, also chemical tests of metal in the different melts 
at the scale works. Besides the ordinary specimen tests required from time to time 
they were instructed to make full size eye-bar tests to destruction. About two per 
cent of the total number of eye-bars in the structure were tested in this manner. 

Mr. Hotcate.—Are there full reports of all these tests in existence? 

Mr. Hoare.—Yes. 

Mr. Houeate.—Can they be produced here? 

Mr. Hoare.—I can produce them. 

Mr. Houeate.—Then we would require these two inspectors? 

Mr. Hoars.—They will be here on Thursday, I sent for them. 

Mr. Houcatr.—Were these tests demanded by the contract? 

Mr. Hoarzt.—Yes—no, demanded by the specifications more strictly speaking. 

Mr. Hoteate.—Well, of course by the specifications. 

Mr. Hoare.—By the specifications, yes. 

Mr. Houeatr.—And were all these tests made in accordance with the demands 
of the specifications ? 

Mr. Hoare.—I think they were exceeded. 

Mr. Honieate.—And were there tests made beyond what the specifications called 
for? 

Mr. Hoare.—I think so. If any departure was made it was in excess of the 
requirement of the specification. 

Mr. Hoteate.—But we will get full details of that from the inspectors? 

Mr. Hoare.—You will get full details of that from the inspectors. 

Mr. Hoiegate.—Now, with regard to Mr. McLure, you state that Mr. McLure’s 
duties were to thoroughly inspect all material which arrived at the storage yard from 
Pheenjixville, before it was placed in the bridge, to check, with Mr. Birks, the dimen- 
sions of all members and to see that they were properly assembled according to erec- 
tion plans before the erection foreman was allowed to place them in the bridge. Were 
those instructions, to your knowledge, carried out? 
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Mr. Hoarz.—Yes, I believe they were thoroughly carried out in every particular. 
Mr. Houaate.—Were these instructions given to Mr. McLure in writing? 
Mr. Hoare.—I do not know that they were given in writing, word for word, to 
correspond with my letter, but he received very clear instructions from Mr. Cooper 
before he came here what his duties were. 

Mr. Hoxcate.—Did you issue any instructions to Mr. McLure in writing? 

Mr. Hoarre.—No, sir, I considered Mr. Cooper’s instructions quite sufficient. 

Mr. Hotcate—Did you see the instructions, Mr. Hoare, that Mr. McLure 
received from Mr. Cooper? 

Mr. Hoare.—Yes, sir, when he first came here I saw them. 

Mr. Hor@ate.—There was a letter of instructions that Mr. McLure got from Mr. 
Cooper ? 

Mr. Hoare.—Yes, sir, anid he showed it to me immediately on arrival. 

Mr. Hoxicate.—In your opinion, Mr. Hoare, was it an important step to inspect 

all metal which arrived at the storage venue 

Mr. Hoare.—Yes, very. 

Mr. Houaate.—Very important? 

Mr. Hoaret.-—Yes, 

Mr. Houteatre.—And you are quite sure that the inspection was carried out? 

Mr. Hoare.—I am positive that those two gentlemen thoroughly carried out their 
instructions and duties in that respect. 

Mr. Hotaate.—Would this apply both to Mr. McLure and Mr. Kinloch? 

Mr. Hoare.—Both, to both of them. 

Mr. Hoicate.—Then Mr. McLure, according to your understanding, Mr. Hoare 
had to, as part if his duty, check, with Mr. Birks, the dimensions of all members? 

Mr. Hoare.—Yes. 

Mr. Houieate.—Where would that be done? 

Mr. Hoare.—Generally speaking, before the metal ig taken off the ears on the 
bridge. I said before the metal was lifted off the cars on the bridge to put it into 
position. 

Mr. Honeate.—And that differs from his other inspection, which was, you under- 
stand, made in the yard? 

Mr. Hoarrt.—Oh, they used to inspect at both places as necessity required, inspected 
the metal at both places, one or other of them mould inspect the metal at both places. 

Mr. Hoiaate.—But it was your understanding that the rule was all that should 
be inspected on arrival at the storage yard? 

Mr. Hoarr.—They possibly would not inspect every piece of metal, but every 
important piece of metal would be looked over on arrival to see if it had sustained 
any damage during transportation. ‘The final inspection was made on the ears prior 
to the metal being hoisted into position, and they also checked over-—not only 
inspected the metal to look out for defects; but to check with the erection plans to 
see that the proper members were assembled correctly, to see that the members were 
correctly assembled. 

Mr. Honeate.—In all these matters, Mr. Hoare, are you speaking from your 
positive personal knowledge of what was done? 

Mr. Hoarre.—Personal knowledge. 

Mr. Horcate.—Not simply from what instructions you gave, or someone else gave, 
of what was done? 

Mr. Hoare.—Personal knowledge, what I know myself. 

Prof. Kerry.—Do I understand that the dimensions of the members were actually 
checked by Mr. Birks and Mr. McLure together? 

Mr. Hoarr.—On the cars, yes. 

Prof. Krrry.—On the cars? 

Mr. Hoare.—Finally, before they were lifted into position. 

Prof. Krerry.—That was the regulation practice? 

Mr. Hoare.—Yes. 
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Mr. Houtgate.—Who would order the parts forward from the yard to the bridge? 

Mr. Hoarr.—The foreman of erection. 

Mr. Hotcatse.—Of the Phenix Bridge Company ? 

Mr. Hoart.—The Phenix Bridge Company’s foreman) of erection would call for 
members in the yard as he required them. 

Mr. Hoteate.—But according to your system that would already have been 
inspected by the Quebec Bridge Company’s inspector. 

Mr. Hoare.—yYes, and then inspected again at the bridge before the members 
were lifted to position. 

Mr. Horeate.—Mr. Kinloch then was appointed by yourself ? 

Mr. Hoarr.—yYes, sir. 

Mr. Houeatre.—And responsible to you ? 

Mr. Hoart.—Yes, sir. 

Mr. Houeate.—To you only ? 

Mr. Hoarre.—To me only. 

Mr. Houeate.—What was his relation then with Mr. McLure ? 
Mr. Hoare.—He assisted, he worked with Mr. McLure, inspecting mechanical 
parts of the bridge, riveted and so forth. 

Mr. Hoieate.—Mr. McLure’s inspection then was more general than Mr, Kin- 
loch’s ? 

Mr. Hoarz.—A little more general and his work was more technical and clerical. 
He had to look after technical questions that arose from time to time. 

Mr. Hoteate.—Was Mr. Kinloch’s work principally on details ? 

Mr. Hoarse.—Yes, detailed work; that is inspecting the metal generally before it 
went into the work, joints, riveting, bolting and so forth. 

Mr. Hoteate.—Under whose instructions would he work? 

Mr. Hoart.—I gave him instructions from time to time and he always conferred 
- with Mr. McLure, worked with him in fact and conferred with him from time to time, 
and if he discovered anything unnatural, anything out of the common, he would 
always mention it to Mr. McLure, and he would report the matter to myself and Mr. 
Cooper, and make his record of same. Mr. McLure kept all the records of the work, 
that is the daily diary of what occurred during a season’s work. 

Mr. Houeate.—Then, did Mr. Kinloch report to Mr. McLure? 

Mr. Hoarr.—Yes, they did not work independently. Anything he discovered in 
the work that Mr. McLure did not see, the first thing he would do would be to report 
to Mr. McLure, so it would be recorded and then it would come to me through Mr. 
McLure and to Mr. Cooper if necessary, to the Phenix Bridge Company. 

Mr. Houieate.—Through you to Mr. Cooper or through Mr. McLure to Mr. Cooper? 

Mr. Hoarzt.—No, Mr. McLure had instructions to report direct to Mr. Cooper. 

Mr. Hotceate.—What information in the way of specifications or drawings had 
Mr. Kinloch to guide him in his inspection ? 

Mr. Hoare.—They had in their office at the bridge site exact duplicates of all 
erection and shop plans that were sent down from Pheenixville, and the shop plans 
corresponded with the approved plans by Mr. Cooper. 

Mr. Houtaate——Were there any instructions outside of those that were issued ? 

Mr. Hoare.—Yes, the erection department at Phcenixville issued booklets of 
instructions to their foreman how to proceed in the erection of each member in the 
structure. 

Mr. Houcate.—Were these instructions or blue prints approved by Mr. Cooper 
or yourself ? 

Mr. Hoare.—Not by me. Whether they were referred to Mr. Cooper or not I am 
not sure, but I hardly think so. He may have been consulted on the general methods 
of erection but I do not think each page of instructions was submitted to him. 

Mr. Hotcate.—If they had not been approved by’ Mr. Cooper then was Mr. Kin- 
loch working under these detailed instructions issued by the Phenix Bridge Company? 
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Mr. Hoarr.—No, he did not work under the booklet instructions, They assumed 
the responsibility of all that themselves. Mr. Kinloch simply inspected the metal 
that was being placed in the bridge from time to time to take note of the fit of any 
joint. If any metal was defective or bent or there had been any damage it would be 
his duty to see that it was put in proper condition before it was finally hoisted into 
position in the bridge. ‘ 

Mr. Houeate.—Had Mr. Kinloch power to have the work done in manner contrary 
to the methods illustrated by these blue printed instructions issued by the Phenix 
Bridge Company ? 

Mr. Hoare.—No, sir. 

Mr. Houtgate.—Then he was bound by their instructions? 

Mr. Hoare.—Well, not altogether. I said before that they would take the respon- 
sibility of their methods and procedure. Mr. Kinloch did not interfere with them 
venless he saw anything that was risky. If he had discovered any procedure that was 
risky he would have conferred with Mr. McLure and then it would have been reported 
from there, but no such reports have ever been made. Mr. Kinloch’s duties were more 
mechanical, to see that there were no defects in the work or the members of the 
bridge, that the joints were properly bolted up. When they were riveted he had to 
attend to see that the bolts were properly taken out and replaced by rivets. 

Mr. Hotcate.—When you say properly taken out and replaced by rivets, does 
that mean that he was following out the instuctions of these blue prints, or was it 
left to his discretion ? 

Mr. Hoare.—His own proceedings were left more or less to his own discretion; 
that is as to where he should go on the bridge and what he should do. 

Mr. Hotaate.—I quite see that, but take the question of bolting up of a large 
connection, we will say one of the principal connections, would Mr. Kinloch tell the 
contractors how to do it, or would he simply see that they followed their own plan as 
shown in that blue print? } 

Mr. Hoare.—In these booklets there were certain instructions about bolting up 
joints. Until it was prepared to be riveted they had certain instructions about 
bolting up a joint fully or not with certain sizes of bolts. If that were not done he 
would call somebody’s attention to it. 

Mr. Houieate.—Were you satisfied, Mr. Hoare, with the instructions that were 
given on those blue prints? 

Mr. Hoaret.—Yes, I was perfectly satisfied. 

Mr. Hoxicate.—And you would have been satisfied if Mr. Kinloch had carried 
out those instructions? 

Mr. Hoarr.—Yes. He was not under the instructions of the Phenix Bridge 
Company. 

Mr. Houcate.—I quite understand that, but it is the programme that was followed 
that we desire to understand. 

Mr. Hoare.—I never heard any objection being made to the course laid down in 
these booklets. There might be some minor objections that occurred from time to 
time, but they did not consider it worth mentioning. I do not say that there were 
no objections made from time to time, but there was nothing of any importance 
occurred to the best of my knowledge. 

Mr. Honcate.—If Mr. Kinloch followed out the directions and instructions given — 
by the Phenix Bridge Company on these blue prints to their erection foreman, you 
would have been satisfied ? 

Mr. Hoart.—As far as I know. 

Mr. Houeate.—Had Mr. McLure the power to dismiss any employee of the 
Phenix Bridge Company ? 

Mr. Hoare.—No, sir. 

Mr. Houcate.—Had Mr. Kinloch that power? 

Mr. Hoare.—No, sir. 
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Mr. Houcate.—Had you that power, Mr. Hoare? 

Mr. Hoare.——-No, sir. 

ir. Ifc1GgaTE.—Was there any power vested in Mr. Cooper? 

Mr. LlosrE.—No. 

Mr. Hoicarre.—Had any of the officers of the Quebec Bridge Company power to 
step the work of the Phenix Bridge Company ? 

Mr. Heare.—Any of the officers? 
Mr. Houcate.—Kither Mr. Cooper, yourself, McLure, or Kinloch? 
Mr. Hoare.—To stop the work? 
Mr. Hoteate.—To stop the work of the Phenix Bridge Company? 
Mr. Hoare.—I do not know that there is anything in the contract which would 
give us any such power. 
Mr. Hoieate.—Will you say now that at the present time you cannot answer 
that ? 
Mr. Hoare.—Will you give me a minute, I will just see. 
Mr. Houaate.—It is a question that requires very careful consideration. 
Mr. Hoare.—I want to read over the contract to see whether there is any power 

vested in the contract. (Mr. Hoare read over the contract). There is nothing in the 

contract. 

Mr. Houeate.—What is your own understanding? 

Mr. Hoare.—We have got no power in the contract. 

Mr. Hoxieate.—After reading the contract now, you conclude you have no 


power ? 
Mr. Hoare.—There is no power in the contract itself, no clause in the contract 
giving anybody connected with the company power to stop the work. ~ 


Prof. Kerry.—Had you ever considered previously, Mr. Hoare, whether you had 
such power? 

Mr. Hoare.—No, LI never considered the question at all. 

Mr. Hoteate.—Then, do I understand that this is the first time you have con- 
sidered that question ? 

Mr. Hoare.—Yes. 


Witness retired. 


Commission adjourned until to-morrow morning at ten o’clock. 


FOURTH DAY. 
QueEBEc, THURSDAY, September 12, 1907. 
The Commission resumed at ten a.m. : 


Uric Bartue, recalled. 


Mr. Barthe filed ten letters which were marked exhibit No. 23. 

Prof, Gatprairu.—ls this complete in respect to Mr. Cooper, Mr, Barthe? 

Mr. BartHe.—Yes. 

Prof. GaLBRaIrH.—In reference to his appointment? 

Mr. Bartne.—Yes, I do not see any more. I have added one which I found 
yesterday—the last one in November. They cover all about the appointment of Mr. 
Cooper. 


Witness retired. 
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Epwarp A. Hoare, recalled. 


Mr. Hotgate—Mr. Hoare, will you recall the last part of your examination of 
yesterday? Have you any explanation you would like to make in connection with it? 
That referred to your power as chief engineer of the Quebec Bridge Company; you 
gave us the impression yesterday that you had no power to stop the work of the 
Phenix Bridge Company, and you told us before that that you could not dismiss any 
men in the employ of the Phenix Bridge Company. 

Mr. Hoarr.—I would like that statement in reference to the question of stopping ~ 
the work qualified as under, and the following statement substituted: Notwith- 
standing that the contract does not refer to any power vested in the engineers for 
stopping the work at any time, I can say that if any serious question arose affecting 
the structure, or if there was serious damage to any part of the structure, under such 
circumstances I would stop the work. 

Mr. Hotgate.—You kept a diary, I suppose, of that work, Mr. Hoare? 

Mr. Hoarn.—Yes. The diary was kept daily by the inspectors and Mr, McLure 
in the field and returned to the office regularly. 

Mr. Houcarr.—Was that diary in the form of an ordinary diary, or 2 

Mr. Hoare.—It was just a daily record of everything that happened on the bridge. 
Mr. Hoitgatr.——or was it on a set form? 

Mr. Hoare.—No set form. 

Mr. Houcate.—The diary was in addition to the forms that were made out of 
daily progress ¢ 

Mr. Hoare.—Yes. I can produce that book if you wish. 

Mr. Honeate.—Did you keep the diary? 

Mr. Hoarze.—No, Mr. McLure entered up every day’s proceedings for me and 
returned the book to the office. 

Mr. Hotcatr.—What record did you personally keep? 

Mr. Hoarr.—I kept no pocket diary apart from that except certain dates I visited 
the work. 

Mr. Hoieate.—Then you have a record of the times that you were present yourself 
at the work? 

Mr. Hoare.—I do not say I noted every day I went there, but the majority of the 
visits I noted in my diary. There was not a day that I did not telephone and talk to 
them at the work. If I was not able to make personal visits I always called them on _ 
the ’phone during the day to ascertain actual facts in connection with progress. 

Mr. Horcate.—Had you other duties to attend to, Mr. Hoare, besides the work in 
connection with the Quebec bridge? 

Mr. Hoarrt.—Yes. 

Mr. Hoieatr.—What were they, since 1905? 

Mr. Hoarr.—It was only during the last two years that I had charge of the viaduct 
across the Cap Rouge river. 

Mr. Hoicare.—Was there any other work? 

Mr. Hoarre.—Not since the construction of the bridge commenced, I had work 
before the construction commenced. During the time the surveys were in progress 
I had other work, but that is before my permanent appointment. 

Mr. Hoteare.—Since 1905 the only other work you have had was the Cap Rouge 
viaduct. 

Mr. Hoart.—That is all. 

Mr. Hotcarr.—Did that include any railway construction? 

Mr. Hoarz.—No, only the bridge itself. 

Mr. Ho.eate.— What proportion of your time then would have been taken up by 
the Quebec bridge and what proportion by the other work? 

Mr. Hoarr.—That is for the last two years? 

Mr. Hotaate.—Yes. 
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Mr. Hoarr.—It is rather hard to say precisely. I should think three-quarters of 
the time on the Quebec bridge. I attended to both, as a matter of fact, at the same 
time. They were so conveniently situated to each other that I could attend to both. 

Mr. Houeate. What was the relative importance of the two works? 

Mr. Hoare.—The Quebec bridge, of course, was far the most important. 

Mr. Houeate.—Just give us an idea of your visits to Quebec bridge in the way 
of inspection, and the instructions that you would give on the work. 

Mr. Hoarrt.—As a rule, I spent, whenever I visited the site, most of the day there, 
conjferred with the inspectors ag to,what was going on, made a general inspection 
myself, asked them questions about materials. A question I asked was if everything 
was all right, or if anything unusual has occurred. Then I would go over the struc- 
ture with them and go to the office. They would explain anything that was happen- 
ing during the day in detail, anid when the members were being erected I would ask 
them if all connections were right and precautions taken for securing everything as 
the work went on. They used to answer all these questions, refer to the plans of the 
work in progress and point out anything I asked. I used to inquire about the con- 
dition of the surface of the metal where it was in contact, where there were splices 
occurring to see that it was properly protected from the weather, and so forth. 

Mr. Houcatre.—In these inspections would you be accompanied by some men on 
the work and who would they be? 

Mr. Hoare.—Just Mr. MecLure and Mr, Kinloch. 

Mr, Horieate.—What about Mr. Birks? 

Mr. Hoarre.—He would be present sometimes. It was not his business to attend 
to me when I arrived on the work. He would accidentally appear on the scene. I 
used to have conversations with him occasionally on the condition of the work inci- 
dentally. If there were anything specially occurring, Mr. Birks would be called into 
conference. There was very seldom any necessity for any special consultation of 
that kind. 

Mr. Houcate.—Or with Mr. Yenser? 

Mr. Hoare.—I used to talk with him every day I went down and asked him how 
he was getting along, and if he had come up against any difficulties, &c.—general 
conversation about the erection, if everything was going to his satisfaction. The 
answer generally was, ‘We are getting along finely.’ That was his general answer 
to my question. 

Mr. Hoieate.—Were you familiar with the scheme of erection that the Phenix 
Bridge Company were operating under? 

Mr. Hoaret.—Yes. I did not follow every little detail in connection with the 
_ operations, but I was acquainted with their instructions, which were in a certain 

booklet. 

Mr. Honicate.—Can you say that the instructions that were issued by the Phcenix 
Bridge Company were, to the best of your knowledge, carried out on the works? 

Mr. Hoarr.—Yes, I have no reason to know to the contrary. 

Mr. Houcatrt.—Who prepared the monthly estimates? 

Mr. Hoare.—I did. 

Mr. HonicGate.—We would like you to file all these estimates, Mr. Hoare. We 
would like too, Mr. Hoare, if you would go over your diary and give us a short memo- 
randum of the occasions of your visits to the bridge since the spring of 1905. With 
regard to other inspections you made, Mr. Hoare, of the work before it reached the 
Lridge, what have you to say? 

Mr. Hoare.—I made personal inspections of the work in progress at Pheenixville 
several times a year to see that everything was going on properly, to give the inspec- 
tors instructions about anything that might turn up from time to time, and also to 
see that the weights of metal were being properly estimated and checked by different 
methods. : 
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Mr. Hoxncate.—This took considerable time, I suppose? 

Mr. Hoare.—Yes, all this work went on for several years. This process extended 
over several years. 

Mr. Hoicate.—On these occasions would you meet Mr. Edwards and Mr. Q 

Mr. Hoare.—I used to meet all the inspectors, Edwards and Meeser, except the 
metal inspectors, who were at a distance, at Bethlehem, Harrisburg and Pittsburg. 
The inspectors also had orders to confer with Mr. Cooper immediately if any doubtful 
question arose in the tests. 

Mr. Houcate.—In regard to the question of the inspection, of material on its 
arrival at the bridge site, have you anything further to say? 

Mr. Hoare.—Yes, I want it to be clearly understood that the final and most 
important inspection on the works took place on the bridge itself. An: inspection at 
the storage yard was also made as occasion required more especially to ascertain if 
any damage to the metal had occurred during transportation. There were minor 
repairs occasionally required, and that was generally done at the storage yard. That 
was the object of the storage yard inspection. My evidence probably was not quite 
clear in that respect. ; 

Mr. Horcare.—Well, Mr. Hoare, can you show us that there was a written scheme 
of inspection, or of organization, or directions, which would demand that course that 
you now say was the intention ? 

Mr. Hoare.—No, I do not think there are any written instructions, but that course 
was thoroughly understood by the inspectors on the work. There is no question about 
that. 

Mr. Horearr.—But they were never instructed ? 

Mr. Hoare.—I do not think they were instructed precisely in writing to that 
effect, but they thoroughly understood their duties in that respect. 

Mr. Hotcate.—So far as the respective authority of Mr. Cooper and of yourself 
on the one side, and of the Phenix Bridge Company’s engineers on the other, were 
there any instructions or directions to be found outside of the written contract and 
correspondence 

Mr. Hoare.—I think only in one instance ; there was a letter of instructions 
given by Mr. Cooper to Mr. McLure concerning the information that he wanted sent 
to him direc. 

Mr. Stuart.—By Mr. Cooper? 

Mr. Hoare.—Yes, that is the only one I remember at the time. 

Mr. Hotcare.—T will repeat the question, (Question repeated.) 

Mr. Hoarr.—Not to my knowledge. 

Mr. Houcate.—Were the original specifications sufficient as a basis for comparing 
tenders ? 

Mr. Hoare.—Yes. 

Mr. Houicatr.—Then, modifications were found necessary in these specifications. ? 

Mr. Hoare.—Yes. 

Mr. Horeate.—For what particular reasons ? Were the modifications in order 
that they might comply with conditions that had not been previously considered ? 

Mr. Hoarr.—Yes, to comply more closely with actual conditions of live loads and 
wind loads and some change in formula to provide for excessive dead loads. These 
were the principal reasons requiring the modifications as far as J can remember. 

Mr. Houcarre.—Would these modifications increase or decrease the cost of the 
work 4 

Mr. Hoare.—I do not think it would make much difference. I think the provision 
for wind was reduced and the provision for live loads increased. I do not believe the 
result would be much difference in the weight of metal; if anything, probably it 
would be increased. : 

Mr. Hoiteatt.—Who, on the works, took care of the wind records ? 

Mr. Hoare.—There was an automatic register, an ananometer. 
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Mr. Hotcate.—In charge of ? 

Mr. Hoare.—The Phenix Bridge Company. 

Mr. Sruart.—Mr. Cudworth took charge of that. 

Mr. Houegate.—We want these wind records for this season. 

Mr. Drans.—We have a full record of them taken automatically by an electrical 
arrangement. We will furnish them. 

Mr. Hoare.—My daily erection records show the daily wind records as well. 

Mr. Hotcare.—We have asked Mr. McLure for copies of all these daily reports. 
Are those the reports that you referred to? 

Mr. Hoarn.—They are the same as I have—identically the same. 

Mr. Honeatre.—There are quite a number of things we want you to take down- 
Will you make a memorandum of them ? 

Mr. Hoare.—Yes. 

Mr. Horteare.—There are the monthly estimates. 

Mr. Hoare.—-Certified copies ? 

Mr. Hoitcate.—Yes. 

Mr. Hougatre.—A memo, of your various visits to the bridge. 
Mr. Hoare.—Since the season of 1905 ? 

Mr. Hoicate.—Since the spring of 1965. 

Mr. Hoare.—Is that all? 

Mr. Hougate.—We would like you to let us have the copies of the resolutions of 
your board in connection with your appointment and if your duties were defined in 
writing we would like to have a copy of that document, cr you might let us know now 
if they were defined in writing 4 

Mr. Hoare.—No, they were not. 

Mr. Eotcare.—The position that you occupied, Mr. Hoare, we understand, was 
- that of chief engineer ? 

Mr, Hoare.—Yes. 

Mr. Horeate.—Of course, we have our own ideas with regard to the powers and 
duties of a chief engineer on works and our interpretation of that title generally 
would be that the chief engineer was the absolute authority on that work, that he 
would have power to reject material if he did not approve of it, that he would have 
power to dismiss any employee of the contractors that he considered was incompetent, 
or was doing work improperly, or was misbehaving himeslf on the work, and that he 
would have power over the whole work to the extent of stopping any portion of the 
work during its progress, or the whole of the work, if, in his opinion, it was not being 
carried on entirely to his satisfaction, having in mind the letter and the spirit of the 
contract, the specification and the plans. Now, with that definition, would your posi- 
tion correspond with its duties ? 

Mr. Hoarr.—Yes, sir. 

Mr. Houicate.—Then who was primarily responsible for the specifications ? 

Mr. FioarE.—The original ? 

Mr. JfoteatE.—The specifications under which the work was carried out. 

Mr. Hoare.—I was primarily responsible for the original, and, for the modifica- 
tions, Mr. Cooper—responsible for the changes. 

Prof. Krerry.—Was any reference to you necessary on the part of Mr. Cooper, 
or was Mr. Cooper the absolute authority ? 

Mr. Hoart.—He had absolute authority to deal with the question. 

Prof. Kerry.—In that respect, then, Mr. Cooper was the chief engineer of the 
bridge ? 

Mr. Hoare.—No, sir, he was consulting engineer and his appointmenf as consult- 
ing engineer gave him power to make these changes. 

Prof. Krrry.—That is to say, his appointment delegated part of the authority of 
the chief engineer to him. 
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Mr. Hoarrt.—That is right. 

Mr. Hotcate.—Who was responsible then, primarily, for the plans? 

Mr. Hoart.—The working plans, the structural plans the bridge is built on? 

Mr. Hoteate.—The plans on which the bridge was built. 

Mr. Hoarr.—In the first place they were made by the Phenix Bridge Company? 

Mr. Houeate.—Designed 

Mr. Hoare.—Designed by the Phoenix Bridge Company, submitted to Mr. Cooper 
as consulting engineer for his approvel, finally sent to the Department of Railways 
and Canals in Ottawa for approval; after the stated approvals had been obtained the 
plans were returned to the Phenix Bridge Company duly certified for construction 
purposes. It was my duty to see that these plans were approved by the Dominion 
Government and returned to the Phenix Bridge Company. 

tir. Hotgate.—Did you yourself approve the plans? 

Mr. Hoare.—No, sir. 

Prof. Kerry.—To make it clear, the power to reject those plans was vested first 
in Mr. Cooper and secondly in the chief engineer of the Department of Railways 
and Canals. 

Mr. Hoarre.—Yes, sir, precisely. 

Prof. Krrry.—And you are personally aware that all plans were approved by 
the chief engineer of the Department of Railways and Canals. 

«Mr. Hoare.—Yes. 

Mr. Houeate.—Were the original specifications discussed between you and Mr. 
Cooper before the tenders were called for? 

Mr. Hoare.—No, sir. 

Prof. Kerry.—Were those specifications based on any of the well known standard 
specifications ? 

Mr. Hoare.—Yes, sir. 

Prof. Kerry.—On which of them? 

Mr. Hoarre.—I cannot at the moment state definitely now, but they were based 
on other standard specifications. 

Prof. Kerry.—So they did not follow, for instance, the standard specifications 
in the Department of Railways and Canals, or any one specification probably. 

Mr. Hoare.—In some respects, in some respects. 

Mr. Houicate.—Who prepared these specifications ? 

Mr. Hoare.—Myself. 

Mr. Honcate.—Then was the same course taken with regard to the general plan 
at that time, was it discussed between yourself 
Mr. Hoarre.—Yes, sir. 

Mr. Hoicate.—Was it discussed between yourself and Mr. Cooper before tenders 
were called for? 

Mr. Hoare.—No. 

Mr. Houcate.—And that preliminary general plan was prepared by yourself? 

Mr. Hoarrt.—Yes. 

Mr. Houcatre.—Then the working plans, Mr. Hoare, were the plans of the 
Phenix Bridge Company ? 

Mr. Hoare.—Yes, sir, made and designed by them. 

Mr. Houeate.—Approved by Mr. Cooper? 

Mr. Hoare.—Yes, sir. 

Mr. Houeate.—And by the Department of Railways and Canals? 

Mr. Hoarre.—Yes. 

Mr. Houcare.—And were they approved by you? 

Mr. Hoarr.—No. 

Mr. Houcate.—Then as to the fabrication of the material in the works of the 
contractor, who was responsible for that in so far as the Quebec Bridge Company is 
‘concerned ? : 

Mr. Hoare.—Myself. 
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Prof. Kerry.—Could you define accurately, Mr. Hoare, in the case of that inspec- 
tion of material in fabrication the position of Mr. Cooper? We understand from a 
letter filed with the commission here from Mr. Cooper (being part of exhibit No. 23), 
dated November 26, 1900, that his services were retained as consulting engineer and 
for supervising all required inspection. And we also understand from your evidence 
that any important point that came up with regard to shop inspection was to be 
directly reported to Mr. Cooper ? 

Mr. Hoarn.—Yes. 

Prof. Krerry.—Then Mr. Cooper’s decision on these matters was final? 

Mr. Hoare.—Always final, that was, he was within reasonable distance of the 
Phenix works, and the inspectors all had instructions when anything occurred of any 
importance that they were to confer with Mr. Cooper immediately. 

Prof. Kerry.—The inspectors then would be appointed by yourself? 

Mr. Hoarr.—Yes, they were all appointed by myself. Mr. Cooper and I had 
mutual arrangement about all these matters. Some I appointed and some he appointed, 
because I could not find suitable men, and when I could not find a suitable man for a 
certain purpose I asked him to find one. Arrangements of this kind were mutually 
agreed to. 

Prof. Kerry.—And the Quebec Bridge Company relied on the services of those 
inspectors, under the guidance of Mr. Cooper, for satisfactory material? 

Mr. Hoare.—Yes, and myself as well, I share in the responsibility of .that 
inspection. 

Prof. Kerry.—That is to say the inspectors reported both to Mr. Cooper and 
yourself ? 

Mr. Hoare.—The inspectors reported to both. 

Prof. Krerry.—It was a divided responsibility ? 

Mr. Hoarr.—It was a divided responsibility. 

Prof. Kerry.—And would there be any differences of opinion arise in a case of 
that sort ? 

Mr. Hoare.—No, nothing occurred of the kind. 

Prof. Kerry.—That is to say that when Mr. Cooper finally expressed an opinion 
it was accepted. 

Mr. Hoare.—It was final. 

Mr. Hoteare.—You have the reports of the inspectors ¢ 

Mr. Hoarz.—Yeg, all the inspectors’ reports were sent to me regularly? 

Mr. Houtcate.—I understand the inspectors are coming here? 

Mr. Hoarre.—They are to be here to-morrow. 

Mr. Houieate.—Are all the documents showing the inspection here in Quebec, so 
that they will be able to produce them? 

Mr. Hoare.—Yes, sir. 

Mr. Hoicate.—Are they in your possession now? 

Mr. Hoarz.—I have one set and the inspectors are bringing their own themselves. 
They are instructed to bring all the documents bearing on the inspection from the 
start. 

Mr. Hotcate.—In order that there may be no mistake about those reports we 
would like you to put them all together, your own reports? 

Mr. Hoarzr.—Yes, I have mine all ready. 

Mr. Horcare.—Now then, following out this question of responsibility, we have 
come to the fabrication, now we come to the erection. Who was primarily responsible 
for the erection ? 

Mr. Hoarrt.—The Phenix Bridge Company. 

Mr. Hoxcare.—Then where was your responsibility with regard to the erection? 

Mr. Hoarzr.—My duty was to see that my inspectors attended to their duties, and 
that al] precautions were taken in the conduct of the work. 
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Prof. Kerry.—To make that clear, Mr. Hoare, the erection plans were prepared 
by the Phenix Bridge Company. 

Mr. Hoarz.—Yes. 

Prof. Krrry.—They were under no necessity to submit those plans to anyone? 

Mr. Hoare.—No, as a matter of fact they consulted Mr. Cooper. 

Prof. Krrry—They consulted as a matter of fact with Mr. Cooper? 

Mr. Hoare—As a matter of fact, as a matter of precaution, just to get his ideas 
on the methods adopted, but they had no obligation on their part to submit those plans. 

Prof. Kerry.—What member or members of the staff of the Quebee Bridge Com- 
pany was thoroughly conversant personally with those erection plans ? 

Mr. Hoarr.—The inspectors or the work. It was their duty to be thoroughly 
conversant with those plans. 

Prof. GarprairH.—Did I understand you to say that the erection plans had to be 
submitted to Mr. Cooper ? 

Mr. Hoare.—There was nothing obligatory. 

Prof. GALBRAITH.—Or that they were ? 

Mr. Hoare.—But the Phenix Bridge engineers made a practice of conferring 
with Mr. Cooper on certain methods adopted for erection. 

Prof, GatrBairH.—You know that through Mr. Cooper ? 

Mr. Hoarr.—I simply know it by hearsay when I was at Pheenixville. 

Prof. GALBRAITH.—But they were not bound in any way to do so ? 

Mr. Hoarrt.—No, not to my knowledge, there is no contract obligation. 

Prof. Kmrry.—What precautions were taken, Mr. Hoare, to ensure that the inspec- 
tors had a full file of these erection plans and to make sure that they were fully con- 
versant with them ? 

Mr. Hoarr.—I made personal application to the Phenix Bridge Company to 
supply the Quebee Bridge Company with erection plans, that is to supply the 
office on the works with all the erection plans, that whenever they sent plans to 
their men they should send us duplicates of the same and whenever those plans 
did not arrive punctually, when they were in arrears, Mr. McLure used to call my 
attention to it, and we would call the attention of the Phenix Bridge Company’s 
engineer to that fact and request that those plans be immediately supplied. 

‘Prof. Kerry.—And in so far as the detail of these erection plang is concerned, the 
knowledge of that detail, you depended on your inspectors ? 

Mr. Hoare.—The details, you mean the plans upon which 

Prof. Kerry.—Upon which they were erected. 

Mr. Hoarr.—The different travellers and hoisting machines were constructed upon ? 

Prof, Krrry.—The whole mass of plans involving a complete understanding of 
the way in which the bridge was to be erected. 

Mr, Hoare.—We did not investigate the details of any of the erection plant, that 
was left entirely to the Phenix Bridge Company, and they, as I said before, con- 
ferred with Mr. Cooper, consulted him on the methods adopted, the general principles, 
which I believe he thought was satisfactory. That is, to the best of my knowledge he 
thought they were quite satisfactory. 

Prof. Kerry.—Then would it be correct to say on the part of the Quebec Bridge 
Company that it took the ground that it was not concerned in the methods of erec- 
tion adopted by the Phoenix Bridge Company, that the Bridge Company under con- 
tract took the full responsibility for these erection methods? 

Mr. Hoarr.—Yes, that was the—— 

Prof, Krrry.—That is a correct statement of the position ? 

Mr. Hoarr.—That is a correct statement of the position, I think. 

Prof, Kerry.—Do you know personally whether Mr. Cooper interfered with the 
erection plans of the Phenix Bridge Company in any way ? 

Mr. Hoart.—Not to my knowledge. 
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Prof. Krerry.—Or did he approve them? 

Mr. Hoart.—No, sir, not officially. 

Prof. Kerry.—Or unofiicially, simply to your own knowledge ? 

Mr. Hoare.—I do not know, I cannot say that he even approved of them unoffici- 
ally. All I can state positively is that the Phenix Bridge Company’s engineer con- 
‘ferred with him from time to time on their methods of erection, which I always 
understood he approved, but not in any official manner; he took no responsibility in the 
matter nor was he called upon to. In fact the entire responsibility rested with the 
Phenix Bridge Company under their contract with the Quebec Bridge Company in 
that respect. 

Prof. Kerry.—Now, I do not see under that situation, Mr. Hoare, what the 
inspectors of the Quebec Bridge Company were doing with regard to the erection, if 
the responsibility was entirely on the Phenix Bridge Company, and the inspectors of 
the Quebec Bridge Company only saw that the instructions prepared by the Phenix 
Bridge Company were properly carried out by its own employees. They would seem 
to have been acting almost as inspectors for the Phcenix Bridge Company. 

Mr. Hoarr.—No, their duties were to inspect metal as it arrived, to see that it was 
in proper condition before going to the bridge site from the storage yard. They had to 
check over the different members with the plans to see that they were properly assem- 
bled and that each member was going to its proper position in the bridge. A great 
many of them, for instance, the large clusters of eye-bars, some of these eye-bars were 
so much alike that it was very easy, without careful inspection, to get the wrong eye-- 
bars grouped in. All that work had tobe carefully inspected, recorded, noted and per- 
mission given to the foremen to place those members in position. They had also to 
see that there were no misfits, to see that the proper spliced plates were attached, to 
see that the pins fitted, that the proper pins went into their right position, and to see 
that there was no inaccuracy in the bearings of the compression members—in fact 
to look out for any defects that might occur, that might have escaped the shop or 
occurred in transit. In several cases there were little shop errors discovered by our 
own inspectors, not important, trifling, many of them, but at the same time they were 
all recorded and trifling remedies had to be made, before some members could be con- 
nected. They had to see that the joints were properly bolted up until the riveting com- 
menced, look after the riveting work, pass on every joint and every rivet. 

Prof. Kerry.—Throughout that work they were proceeding in accordance with 
the plans prepared by the Phenix Bridge Company and not approved or submitted 
to the Quebec Bridge Company ? 

Mr. Hoart.—They were submitted and approved by the consulting engineer and 
the Dominion engineer at Ottawa. 

Prof. Kerry.—That is so far as the dimensions of the members are concerned, 
but not so far as concerns the detail of evection in any way. 

Mr. Hoarse.—Yes, that covered all the permanent members that went into the 
bridge. The approval, the certificate by the consulting engineers, and the government 
engineer covered every structural plan on the work, but the plans for travellers and 
hoisting machinery were not submitted to anybody for approval. 

Prof. GatprairH.—tlIf in the preliminary bolting up of spliced plates, you were 
not satisfied with the number and size specified in erection blue prints, did you con- 
sider it your duty to interfere? 

Mr. Hoare.—Well, if I had been aware of it I should have interfered, but I have 
never been aware of any deficiency of that kind yet, the individual inspectors attended 
to all that. Those were matters of detail that they attended to in their daily course 
of inspection. That would not be mentioned to me at all, it would be simply noted 
in their diaries. If anything occurred of that kind they would take it up themselves 
and have it attended to and there is no reference necessary outside of that, that is 
part of their duty. 
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Prof. Kerry.—Had your inspectors any authority to alter the erection methods 
decided on by the Phenix Bridge Company ? 

Mr. Hoarre.—No, sir. Let me understand you, you are speaking of change of 
design in travellers and machinery ? 

Prof. Kerrry.—Any detail which might come up in which the inspectors would 
consider that the work might be more safely carried out by following a different 
detailed method than that adopted by the Phenix Bridge Company. 

Mr. Hoare.—If they saw anything. 

Prof. Kerry.—The point I want to get clear on is this, that in our understand- 
ing of the position of the chief engineer, every detail of the work is entirely subject 
to his approval, and he is directly responsible for the carrying out of every detail. I 
want to understand whether under the contract it was understood that that respon-_ 
sibility rested with the officials of the Phoenix Bridge Company or with the officials 
of the Quebec Bridge Company. 

Mr. Hoarr.—The Phenix Bridge Company were primarily responsible for the 
erection methods, but if the inspectors on the work saw any unsafe proceedings 
taking place it would be their duty to report it to myself immediately. 

Prof. Kerry.—But there was no preliminary study of those methods on the part 
of the Quebec Bridge Company. 

Mr. Hoare.—No, not beyond the conferences already mentioned between the 
Phenix Bridge Company’s engineers and Mr. Cooper; we relied entirely upon them. 

Prof. Kerry.—And with regard to the inspectors, if they had any objection to 
take they only had power to report and no power to act immediately; they could not 
order a change, they could only report to you and advise a change. 

Mr. Hoarr.—They could not order any change involving the design of the whole 
erection plant, they could simply report any defects they saw, they might order any 
little change in minor methods, such as calling attention to bad steel falls in a derrick 
or ropes or notice anything defective in a pulley block, &c.; little things like that 
they could order to be changed immediately, but they could not order any radical 
change in the layout of the important parts of the erection plant. 

Prof. Krrry.—And the conferences with Mr. Cooper on which the Quebec Bridge 
Company was depending were entirely at the option of the Phcenix Bridge Company ? 

Mr. Hoarre.—Yes. 

Mr. Hoicarr.—You say that those inspectors could order those matters that they 
noticed to be rectified. Had they the power, Mr. Hoare, to enforce the carrying out 
of those orders ? 

Mr. Hoarr.—Well, they tried to. 

Mr. Hoieate.—They were acting there as your deputies. 

Mr. Hoare.—Acting there as my deputies. 

Mr. Honiearr.—As such they had that power? 

Mr. Hoare.—I think they had. 

_ Mr. Houcare.—Were there any considerations outside of professional ability that 
induced you to appoint Mr. McLure? 

Mr. Hoarzr.—Would you repeat that again ? 

Mr. Hoxrcate.—Was Mr. McLure, in other words, appointed because he was the 
best available man for that position that you could find? 

Mr. Hoare.—He was appointed on the recommendation of Mr. Cooper. 

Mr. Hoicarr.—The reason for asking this question is that the commission has 
been informed that Mr. McLure is a relative of yours. 

Mr. Hoare.—I never knew him in my life before Mr, Cooper appointed him. 

_Mr. Hoxcars.—Mr. Hoare, what you have told us, we understand you to be an 
engineer of general knowledge, and that your professional work has led you through a 
varied and rather broad experience in construction and design. 

Mr. Hoarz.—Yes, that is right. 
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Mr. Houeate.—But there has not been placed before us any evidence that you 
assume to be an expert or an authority on bridge construction as a specialty. 

Mr. Hoarge.—No. 

Mr. Hoteare.—Now, will you tell us, was the appointment of a specially qualified 
bridge engineer, a man who would have had experience in the erection of large bridge 
structures, ever discussed? By that I mean a man of that broad experience in that 
special line and whose duty it would be to remain on the ground during the construc- 
tion of this work—was the appointment of such a man ever discussed ? 

Mr. Hoarre.—Not to my knowledge. 

Mr. Hoieatre.—That was neyer discussed, to your knowledge? 

Mr. Hoare.—No. 

Mr. Houteate.—In your capacity did you ever make a recommendation that such 
a man should be appointed ? 

Mr. Hoare.—No. 

Mr. Hotcate.—In ease that such an appointment were considered desirable or 
necessary, whose duty would it be to make that recommendation ? 

Mr. Hoarr.—Myself. 

Mr. Hoteate.—And did you consider it unnecessary ? 

Mr. Hoarr.—Quite. r 

Mr. Houeate.—Now you might give us your reasons for that. 

Mr. Hoare.—Because Mr. Cooper was retained as consulting engineer for refer- 
ence on all particulars. The Phenix Bridge Company had full authority to use him 
in any respect, to refer to him and use him in any way, as he was employed by the 
Quebec Bridge Company for that purpose. Mr. Cooper was informed, sometimes daily, 
and always at the end of each week, of the daily progress of the work, and was always 
consulted on any question of importance’ that arose from time to time. 

Mr. Hotcate.—But Mr. Cooper was not on the ground? 

Mr. Hoarrt.—No, he was in New York. 

Mr. Houteate.—Was he ever on the ground during construction ? 

Mr. Hoare.—Yes. 

Mr. Hoteare.—No, I mean with regard to the erection of the steel work. 

Mr. Hoare.—I do not think he has been more than once on the ground since the 
steel work was commenced. 

Mr. Hoicate.—Well, having Mr. Cooper as consulting engineer does not provide 
for the resident engineer watching the erection; it is a man of that description that 
I am inquiring about. 

Mr. Hoare.—It was not Mr. Cooper’s duty to be on the work. 

Mr. Hotcare.—Oh, I quite understand that, but Mr. Cooper in his capacity of 
consulting engineer could not take the place of a resident engineer. 

Mr. Hoarr.—Oh, no, he was informed sufficiently often, he was in thorough touch 
with the whole proceedings from week to week and day to day, he was kept in touch 
by the way the communications and reports were made. He knew what was taking 
place from day to day on that work. 

Prof. Krrry.—Then we would understand, Mr. Hoare, that on a very great and 
necessarily dangerous work, that the Quebec Bridge Company was relying for its 
direction on a fully qualified man who could be described as permanently resident in 
New York and that the only evidence he had to guide him were the reports of Mr. 
McLure. 

Mr. Hoare.—Yes, he had those reports, and he had the detailed statement of what 
occurred on the work at the end of each week, and, as I said before, daily, if anything 
unusual occurred. Would you repeat the question ? 


Question read to witness as follows :— 


‘Then we are to understand, Mr. Hoare, that om a very great and necessarily 
dangerous work, that the Quebec Bridge Company was relying for its protection on a 
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fully qualified man who could be described as permanently resident in New York and 
that the only evidence he had to guide him were the reports of Mr. McLure ?’ 


Mr. Hoarre.—I do not know that the word dangerous—I do not know whether the 
work could be considered dangerous. 

Prof. Krerry.—The answer to the general question, Mr. Hoare; is it a correct 
statement of facts? Kindly tell us if that is a correct statement of facts? 

Mr. Hoare.—Yes, that is all right. 

Mr. Kerry.—Was there any arrangement to provide for immediately reaching 
Mr. Cooper ? 

Mr. Hoart.—The communications were by telegraph, mail or by special trips to 
his office. 

Prof. Kerry.—-Did you communicate to any extent. directly with Mr. Cooper con- 
cerning the details of the work; I mean in addition to Mr. McLure’s reports; were 
you in personal conference with Mr. Cooper frequently ¢ 

Mr. Hoarr.—Yes, on my way to Pheenixville, I made it a point to call in and 
discuss matters generally. 

Prof. Krrry.—But only at these times, Mr. Hoare ? 

Mr. Hoarze.—Occasionally I would write on some matter, some question or other 
that might occur, but the necessity for such communication did not often occur. 


The witness retired. 


JOSEPH ADOLPHE Huot, sworn. 


Mr. Horigate.—What is your position, Mr. Huot ? 
Mr. Huor.—Time-keeper. 
Mr. Houeate.—For the ? 
Mr. Huot.—Pheenix Bridge Company. 
Mr. Hoiegatre.—Where is your place of employment ? 
Mr. Huor.—Over on the south side of the Quebec bridge. 
Mr. Houcare.—Do you keep a record of the men employed by the company on 
the Quebec bridge? 
Mr. Huor.—Yes. 
Mr. Houeate.—Can you say where the men were working on the bridge ? 
Mr. Huvor.—They were divided in all parts of the bridge, some on the anchor arm, 
others on the cantilever arm, and others on the suspended span. 
Mr. Hotaare.—Can you separate those that were working on the various parts of 
the bridge ? 
Mr. Huot.—There were two gangs ot riveters. 
Mr. Hoicatre.—I want to know if you can. 
Mr. Huor.—Yes, sir; I can give it very close, I think. 
Mr. Hoicate.—Have you a list of the men who were at work on the 29th day of 
August ? 
Mr. Huot.—Yes, sir. 
Mr. Hoieate.—Have you it with you ? 
Mr. Huor.—This list is of all employees prior to August 30. 
Mr. Houcate.—Does this list show the men who were in the employ of the com- 
pany on the 29th of August ? 
Mr. Huot.—Yes,.they are all on this; the names and occupations of all the men 
employed on that day are on this. 
Mr. Houcate.—Just produce that list. 
(List produced, filed and marked Exhibit No. 24.) 
Mr. Huor.—This includes north and south. 
Mr. Houteate.—Were all of these men working on the 29th of August? 
Mr. Huor.—Some were not. 
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Mr. Hoitcate.—Can you separate those? 

Mr. Hvuor.—I guess I can. 

Mr. Hoieate.—Now 2? 

Mr. Hvor.—On the bridge in the morning when I made the first count there were 
117 working. 

Mr. Hoteate.—Does this list include men who were working on the north side as 
well as the south side? 

Mr. Huor.—Yes, sir, and also in the Belair storage yard. 

Mr. Hoieate.—A list is given showing the separation of these men? 

Mr. Huot.—Yes, sir, of their occupations. 

Mr. Houieare.—So that down to and including 148 these men were all employed 
on the south side? 

Mr. Huot.—Yes, sir, but not all working that day. 

Mr. Houieate.—Can you indicate on this list the men who were working on that 
day ? 

Mr. Huot.—Yes, sir. 

Mr. Houteats.—I wish you would do it. 

Mr. Stuart.—It would be shorter to eliminate those who were not. 

Mr. Houeate.—Whichever is the shorter way. 

Mr. Huor.—Do you want the names of those who were working in the morning 
and did not work in the afternoon as well? 

Mr. Houeate.—No. 

Mr. Hvort.—Just those who were working in the entire—— 
Mr. Houcare.—We want those who worked that day; any man who worked that 
day. (Witness examined list and checked it over.) On this list of men that is num- 
bered 24, what do the check ‘marks mean? 
Mr. Huot.—Men who were at work on that day, at work in the morning. 
Mr. Hoxeatr.—On the south side? 
Mr. Huot.—Yeg, sir. 
Mr. Houeate.—Anything wnusual happen that day? 
Mr. Huot.—Nothing that I know of. 
Mr. Hotcatre.—I asked you if there was anything unusual happened that day in 
connection with the work? 
Mr. Huor.—About 5.31 in the afternoon the bridge collapsed. 
Mr. Houeate.—Were you on it when it collapsed? 
Mr. Huot.—Yeg, sir; I was about 75 feet. 
Mr. Hoieate.—75 feet. 
Mr. Huot.—Going out on the anchor arm. I had passed the second panel going 


Mr. Houcate.—Were you on your way to land or outward? 

Mr. Hvuot.—Outwards. Each panel is 50 feet, and I was on the second panel 
going out. 

Mr. Houcate.—Yes? You might describe exactly what you saw and what you 
did? 

Mr. Huot.—To say the truth, I saw very many things, but I cannot very well 
describe what I did see because T realized in a second that I was in danger, and I had 
to escape, and I made the best I could to escape myself. 

Mr. Houeate.—And you turned around ? 

Mr. Hvor.—I turned around and jumped, and I ran up, and I had to run up the 
hill to make the approach ‘span. 

Mr. Houcate.—Yes. 

Mr. Hvor.—And it happened that the sidewalk in the centre of the bridge all 
separated. 

Mr. Davipson.—F rom the falling of the bridge? 

Mr. Huot.—No, sir, they were all nailed down, and that is the way they were - 
between the two spans. 
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Mr. Houtcare.—When you passed along the anchor arm did you notice a space 
between the anchor arm and the adjoining approach span? 

Mr. Hvor.—I just saw the portal bending towards the river. I 

Mr. Honcate.—Did you notice a gap between the end of the anchor arm and the 
approach span? 

Mr. Hvor.—In fact I did not notice a gap. I felt it, because, as my feet were 
striking the planks they were going under me, so that there must have been a gap 
somewhere because the portal was leaning towards the river then. 

Mr. Hotaate.—Do you remember what was the very first thing that called your 
attention ‘to this occurrence? What first attracted your attention? 

Mr. Huor.—The first thing that attracted my attention was the compressor pipe 
line breaking under me. That is what attracted my attention. 

Mr. Houcate.—Where was the compressor pipe line? 

Mr. Huor.—It was running out on the centre, on the sidewalk, out to the front, 
to distribute air for the riveting hammers. 

Mr. Hoicare.—Was that laid at track level? 

Mr. Hvor.—It was laid on the sidewalk. 

Mr. Hougare.—Was that sidewalk at track level? 

Mr. Huor.—About track level. 

Mr. Hoxieate.—And that broke? 

Mr. Huor.—lt broke on the approach span. J just heard the crack as well as the 
erack of the bridge collapsing. I just turned around, and in turning around the pipe 
line passed alongside of me. That is what attracted my attention. 

Prof. GALBRAITH.—Pulled away ? 

Mr. Huor.—Yes. 

Mr. Houcatre.—Did it slide along on the track? 

Mr. Hvor.—lIt did slide along on the track. It just moved up sideways, and I 
just had time to jump. When the pipe turned up on the side I jumped. To say the 
truth, I did not know anything in particular. 

Mr. Houcare.—Was the pipe being pulled along the track? Was it passing the 
ties ? 

Mr. Huot.—Yes. 

Mr. Houeatre.—In which direction was that moving ? 

Mr. Huor.—Towards the front. 

‘Mr. Houcare.—Towards the river? 

Mr. Huor.—The river. But this was so small an item—after the pipe line had 
passed I had just time to jump on the side of the pipe line and everything was gone. 
I ran to one side of the pipe line, but that is such a small item that I could not say 
much about it. 

Mr. Horcare.—But the main fact is that you heard the pipe crack? 

Mr. Huor.—I heard the crack of the bridge. 

Mr. Houeatre.—And it was pulling forward ? 

Mr. Huor.—I just heard the pipe and the crack of the bridge which was collapsing 
all at once. 

Mr. Houicarr.—Was the anchor arm also moving? Could you tell that? 

Mr. Huor.—No, I could not tell that. 

Mr. Hotcate.—But the pipe was moving along the anchor arm? 

Mr. Hvuor.—What attracted me as to the pipe was that the tank of air was full 
and that is what attracted me more than anything else. To say the truth I could not 
say that the pipe was exactly moving, but I know it broke somewhere. 

Mr. Houieate.—Where did that pipe lead to ? 

Mr. Huor.—It led to the front. 

a Hoteate.—Was it secured to the bridge beyond the point where the break 

was ? 
Mr. Huot.—It led from the air tank and ran out. 
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Mr. Hotcate.—Where was the air tank ? 

Mr. Huot.—On the approach span on the extreme south. 

Mr. Hotcatt.—Where was the pipe laid ? 

Mr. Huor.—It was laid down on the sidewalk. 

Mr. Hotcate.—What was the size of the pipe ? 

Mr. Huor.—Two and a half or three inches. 

Mr. Hoteatr.—That pipe was for what purpose ? 

Mr. Huot.—For distributing air to the hammers. 

Mr. Houeare.—Where were the hammers working ? 

Mr. Huot.—The riveters ? 

Mr. HoueatTe.—Yes. 

Mr. Huor.—There were two gangs on the anchor arm, one gang on the main post 
and the balance were at the front. There were eight gangs altogether. 

Mr. Hotcatte—Where were the balance ? 

Mr. Huor.—On the cantilever arm. 

Prof. GALBRAITH.—Repeat that, please. 

Mr. Huor.—There were two riveting gangs on the anchor arm, one on the main 
post and the other five gangs were out on the cantilever arm. 

Mr. Houeate.—Can you, from this list (exhibit No. 24) indicate where the men 
on this list were working at the time of this accident ? 

Mr. Hvor.—Maybe I could not, because on the bridge certain men may be toge- 
ther at one place and in five minutes they will be 50 or 100 feet apart. 

Mr. Houeare.—Is there anybody who could locate these men ? 

Mr. Huor.—I do not know. 

Mr. Hoteare.—Could you, with the assistance of others, locate them ? 

Mr. Hvuor.—In what way do you want them located ? 

Mr. Houieatrt.—Showing where they were working at the time of this accident. 
Mr. Huor.—Yes, I can do that approximately. 

Mr. Houieate.—We understand that some of these men lost their lives. 

Mr. Huot.—Yes, sir. 

Mr. Houeate.—In connection with the survivors we would like you to indicate on 
this sheet (exhibit No. 24), with a red mark, the survivors and to absolutely locate 
where each of these men was at the time of this accident. Can you do that with the 
assistance of any of the men that are here ? 

Mr. Hvot.—Yes, I might. 

Mr. Hoteate.—Can you do that by two o’clock ? 

Mr. Huor.—I think I can. 

Mr. Houicate.—Well, then, if you can do that, Mr. Huot, between now and two 
o’clock to-day it will assist us. 

Mr. Huot.—It is quite a lot of work to do that. 

Mr. Houicare.—There are some men here who perhaps could help you out. 

Mr. Huor.—These men that are here I know where they were, except one or two; 
they were not working. 

Mr. Houicatre.—There is another question I want to put. Some of these men who 
were not survivors were not working at that time? 

Mr. Huot.—Yes, sir. 

Mr. Houeate.—We want those separated from the others. 

Mr. Huort.—Do you want to mark on this list all these different separations 2 
Mr. Houeatre.—You are not an engineer # 

Mr. Huor.—No, sir. 

Mr. Hoieate.—But in the course of your work you would have to visit the various 
portions of the structure ? 

Mr. Huor.—No, sir. You only pass through to see that the men are all there and 
check the men up. 

Mr. Houeare.-—In doing that, did you check them where they were working ? 
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Mr. Huor.—I checked them sometimes where they were working and other times 
I would see them going out. 

Mr. Houcare.—In order to do that you would have to travel over the bridge ? 

Mr. Huor.—No, I did not need to. 

Mr. Houcate.—You had to at times? 

Mr. Huor.—I had to a very few times. 

Mr. Hoiaate.—Have you, of your own knowledge, any tatormanien: regarding 
any defect that existed ? 

Mr. Huor.—None at all. 

Prof. GALBRAITH.—How long had you been on: the bridge before the accident ? 

Mr. Huvor.—I left the office at a quarter to five to go out and I came back. 

Prof. GaLBrairH.—The office is at the end of the bridge? 

Mr. Hvuot.—At the south end of the approach span. 

Prof. GALBRAITH.—You say that you did not find it necessary to go on the bridge 
often ? What were you doing on it that day ? 

Mr. Huot.—I was supposed to go at least four times a day to check up my men. 

Prof. GaLBRAITH.—It was your ordinary duty ? 

Mr. Huot.—That was my ordinary duty and I could take myself the best way 
I could to save my time. 


Witness retired. 


Mr. Hoare, recalled. 


Mr. Houcate.—Prior to the collapse of the bridge had anything abnormal or 
unexpected occurred during the construction which, in your opinion, required the 
special attention of an engineer of special qualifications as a bridge engineer ? 

Mr. Hoare.—My answer I have written out as follows :—I may say that the work 
of erection followed an entirely normal course. The tests made showed the deflec- 
tion expected occurred, and the whole construction up to the time of the collapse 
followed the anticipated course. I was myself frequently oni the works and it never 
occurred to me that with my long experience I was not absolutely qualified to super- 
intend the construction of the bridge and I still think so. If anything abnormal 
had occurred I should have sent for Mr. Cooper, but nothing suggesting the slightest 
danger to the bridge occurred and I do not now see what difference Mr. Cooper’s 
presence here during construction would have made. 

Mr. Hoxicate.—May not, in a work of this nature, Mr. Hoare, abnormal and 
unexpected conditions arise at any moment ? I am speaking of a structure of this 
nature. May not they arise at any moment ? 

Mr. Hoare.—It is quite possible. 

Mr. Hoxrcate.—Is it not a thing that you might almost expect 2 

Mr. Hoare.—No, I would not say that, 

Mr. Hoteate.—At any rate, if you would not go so far as to expect them, would 
you not prepare for them ? 

Mr. Hoare.—I consider that we prepared for them. 

Mr. Houcate.—Then when you did send to Mr. Cooper you considered the ques- 
tion abnormal ? 

Mr. Hoare.—No, I would not say that. We made a practice of keeping Mr. 
Cooper thoroughly posted on everything that occurred from day to day. 

Mr. Houeate.—I quite appreciate that, but Mr. Cooper, understand, could not 
come to the bridge. 

Mr. Hoarze.—No, and I considered that it was not necessary. 

Mr. Hotcate.—Is, there anythimg you want to say ? 

Mr. Hoare.—No, I do not think so. It was only to make that a little more clear. 
It left it in rather an indefinite position. 


The Commission took recess. 
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AFTERNOON SESSION—FOURTH DAY. 


The Commission resumed at two p.m, 
Mr. CupwortH, recalled. 


Mr. Houcate.—There is a tracing here, Mr. Cudworth, without any title and 
without any date on it. Can you tell us what this is ? 

Mr. Cupwortu.—This is a tracing furnished by the Quebec Bridge Company 
trom which to locate a few points to use in the investigation,—to locate them on the 
plans. 

Mr. Hoxraate.—What does the plan show ? 

Mr. CupwortH.—Part of it upon which I have worked*is to show the position 
of the dock, the path and the road from the highway to the bridge near the beach; 
also the location of derricks, of a tree and the point where a man stood who observed 
the fall of the bridge. 

Mr. Houeate.—Does it show the position of the bridge also in relation to these 
other things ? 

Mr. Cupwortu.—Yes, sir. That was put on before the plan came to me. 

Mr. Hoteate.—Generally speaking, is the plan correct ? 

Mr. Cupwortu.—As far as I know the plan is correct. 

Mr. Houcate.—Did you assist in making the survey ? 

Mr. Cupwortu.—Yes, sir, and plotting it in pencil. That is this survey only of 
the additions ; not of the plan as it came originally to us from the Quebec Bridge 
Company. 

Mr. Hoteate.—Generally speaking, the plan is a correct one in that it shows the 
relative positions of the various points in respect to the bridge itself ? 

Mr. CupwortH.—Yes, sir. 

Mr. Houieate.—When was this survey made ? 

Mr. CupwortH.—You mean the part that we worked on ? 

Mr. Hoteate.—Yes. 

Mr. Cupwortu.—I could not give you the date of that without referring to my 
notes at the bridge. 

Mr. Hoieate.—Was it made since the day of the accident ? 

Mr. CupwortH.—Yes, it was made since the accident. (Plan put in and filed 
and marked Exhibit No. 25).. 

Mr. Houcate.—Here is a white print of a plan, Mr. Cudworth. What generally, 
does this indicate ? 

Mr. Hotcate.—That is called by us the general line plan of the bridge. We refer 
_ to it as the general plan. a 

Mr. Horeare.—Does it show the anchor arm ? 

Mr. CupwortH.—Yes, sir, it shows the anchor arm, the cantilever arm and half 
of the suspended span. 

Mr. Hoiteate.—Do you recognize this as a plan that was used in connection with 
the work ? 

Mr. CupwortH.—Yes, sir. 

Mr. Hoteate.—As showing generally, what ? 

Mr. CupwortH.—Showing the general dimensions, clearance, width and height 
of waterway. 

Mr. Houeate.—Level of span ? 

Mr. Cupwortu.—Yes, sir. ; 

Mr. Hotgare. The designation of the various parts of the bridge as far as the 
plan goes ? 

Mr. CupwortH.—Yes, not fully but as far as the plan goes. I might state that 
this is the normal diagram. 
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Prof. Krerry.—You may say that this plan is not lettered to correspond with the 
erection diagrams ? 
Mr. CupwortuH.—Most of the numbers correspond, but not all of them. 
Prof. Kerry.—In some cases the lettering is changed. 
Mr. CupwortH.—The marks are not necessarily the same; in fact they are not 
the same as those used in the erection—not in all cases the same. 
Mr. Houcate.—Is there a similar plan to this with the exactly correct marking 


on ? 


Mr. CupwortH.—No, sir, not to my knowledge. 

Mr. Hoxcate.—Could you re-mark the portions of this plan that do not agree 
with the other erection diagram ? We want to get a plan on a good large scale ? 

Mr. CupwortH.—Yes, sir. 


2 


J. Huor recalled. 


Mr. Hoicate.—Have you got that information ? 

Mr. Huot.—Yes, sir. 

Mr. Honcare.—You had better state what the blue marks opposite the names of 
the men on Exhibit 24 mean. 
Mr. Huor—The blue marks mean the survivors who were not working at the 
time of the accident. 
Mr. Hoxcatr.—And what do the red marks mean ? 
Mr. Huor.—It means the survivors who were working at the time of the accident 
and the exact location of each man as near as we could make it out. 
Mr. Houeate. Then this to the best of your knowledge is correct ? 
Mr. Huor.—Yes, sir. 


The witness retired. 


E. J. WICKIZER, sworn. 


Prof. Krrry.—what was your position on the work, Mr. Wickizer ? 

Mr. Wickizer—Foreman of preparations, such as putting up false work and 
foundations. 

Prof. Kerry.—That is both on te work on the poe shore and the work on the 
north shore ? 

Mr. Wickizer.—Yes, sir, since June, 1904. 

Prof. Kerry.—So you did not have to work on the installation of the span itself % 

Mr. WickizEr.—No, sir. 

Prof. Kerry.—What was the last date that you were out on the work on the south 
shore, Mr. Wickizer ? 

Mr. Wicxkizer.—I could not give you that date, 

Prof. Kerry.—Approximately ?¢ 

Mr. Wickizer.—Well probably about the 10th of August. 

Prof. Krrry.—At the time of the accident you were where? 

Mr. Wickizer.—On the west side, right opposite the bridge. 

Prof. Kerry.—Out on the false work? 

Mr. Wicxizer.—No, sir, I was on the dock right by the main pier, probably 50 
feet back of the main pier to the east. 

Mr. Hoicare.—Will you tell us any details of the accident you had opportunities 
to observe, what you actually saw? 

Mr. Wickizer.—Well, when the span started to fall the first thing that I looked 
at was the main pier and I noticed that the plates on the main post, probably 20 feet 
above the shoe, seemed to be rolling up and next my eyes went to the front and the 
front was moving slowly, probably 75 feet below the level line of the floor, and about 
that time the main post seemed to be going and the back part did not seem to move 
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any but a little bit forward towards the north side. That is my view and when she 
got about I should say 35 or 40 feet from the water it all seemed to collapse and go 
sudden. Before that in my sight it was very slow, it just kind of gradually 
Mr. Houeate.—What first attracted your attention? 

Mr. Wicxkizer.—A kind of grinding noise. 

Mr. Horeatr.—The sound of the 
Mr. WickizEr.—Yes, sir, and also the men shouting, 

Mr. Houcate.—So that practically the accident had already taken place before 
you had an opportunity to observe it. 

Mr. WickizEr.—Yes, sir. 

Mr. Hoteate.—Do you know at all what material was on the span at the time of 
the accident, Mr. Wickizer? 

Mr. WickizEr.—What material ? 

Mr. Houcatt.—Yes, was piled up there ; had you an opportunity of knowing it ? 
Mr. Wicxkizer.—For erection do you mean? 

Mr. Houcate.—Yes ? ’ 

™ Mr. Wicxizer.—There was one set of bars that I could see on the cars on the 
east side on the erection girders that is used for erection on two cars, that I could 
see plainly and the others I could not see, they were not to the front yet. 

Mr. Hoteate.—You had not been on the span recently ? 

Mr. Wickizer.—I were not very familiar with that part of the work because it 
was out of my business altogether, because I only had charge of looking after the 
preparations on the north side, therefore, the erection did not concern me, just from 
a practical standpoint to see what I could see and learn. 

Prof. GaLBRAITH.—You said, Mr. Wickizer, that your attention was first called to 
the centre posts? 

Mr. WickizErR.— Yes. 

Prof. GaLBraitH.—F ailing at a place about 20 feet above the floor? 

Mr. WicxizEr.—Yes, that is judging the distance from where I stood. 

Prof. GaLtBrairH.—And that the plates seemed to have rolled up? 

Mr. Wicxizer.—Yes, a kind of tendency to crush as it was going down. 

Prof. GALBRAITH.—These plates at the side that you saw twist? 

Mr. Wickizer.—It seemed to be rolling. 

Prof. GALBRAITH.—Sideways ? 

Mr. WickizER.—Yes, sideways. 

Prof. GALBRAITH.—Not from the west, not towards you. 

Mr. Wickizer.—Yes, there was a tower and that shoved off on the up side first, 
on the west side first. 

Prof. Gauspraira.—Will you yourself draw the appearance of those plates after 
they had been disturbed, just draw a line to show what you mean? 

Mr. Wicxkizer.—It looked to me from where I stood as though it was going to roll 
up and crush down. : 

Prof. Kerry.—Were the main posts still plumb at that time? 

Mr. WickizErR.—Yes, sir, they appeared to be settling down very slowly at the top, 
they seemed to be very level. 

Prof. GALBRAITH.—The post was falling towards you? 

Mr. WickizEr.—They seemed to be a little bit towards me, enough that I could 
notice it standing in a direct line. 

Prof. GALBRAITH.—You could hardly see that? 

Mr. Wicxizer.—Of course I was 1800 feet from where these were. 

Prof. GaLBraitH.——What was the appearance of the failure as you noticed it, 
about you say 20 feet above the floor? 

Mr. Wickizer.—The posts seemed to be crushing. 

Prof. GALBRAITH.—Now you are sure there were plates on these sides, there was 
not lattice work or anything of the kind, plates? 
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Mr. Wickizer.—Well, of course, you cannot be positive 1,800 feet 

Prof. GaLprairH.—But you do not remember the construction, I have not the 
drawings here. 3 

Mr. WickizER.—1,800 feet is a very long vision. 

Prof. GALBRAITH The plates on the east and west sides seemed to curl over at the 
fracture? Is that what you said? 

Mr. WickizeR.—Yes, sir. 

Prof. Kerry.—Referring to your general work did you generally carry out your 
day’s work following the diagram supplied from the Phenix office? 

Mr. Wicxkizer.—Yes, sir, to the letter. 

Prof. Kerry.—You were working more to diagrams than to the personal direc- 
tions of Mr. Yenser? 

Mr. Wickizer.—Yes, sir, working to plans. 

Prof. Krerry.—And you found the plans to be entirely satisfactory and full? 
Mr. Wickizer.—Yes, sir. 

Prof. Kerry.—That they gave you all the information you required for the pur- 
pose ? 
Mr. Wickizer.—Yes, sir, my instructions were to follow them out, the plans, te 
make no changes whatever. 

Prof. Kerry.—Those would be instructions from Mr. Yenser ? ; 

Mr. Wickizer.—This was my instructions from the Phenix Bridge Company 
whose foreman, Mr. Yenser, was on the work. 

Prof. Kerry.—I see. 

Mr. Wickizer.—That was also my instructions from Mr. Milliken the second 
time I came here on the north side. Of course to that part of it I never had any 
instructions from Mr. Yenser at all, although he was my superior, but that instruc- 
tion came from Mr. Milliken. 

Mr. Honicatrr.—Mr. Davidson, can you suggest any questions to ask from Mr. 
Wickizer ? 

Mr. Davinpson.—No. 

Mr. Horcare.—Mr. Stuart, is there any that you wish to have asked ? 

Mr. Struart.—No. 


Witness discharged. 


C. L. CuLBert sworn. 


Prof. GALBrairH.—Were you at work the day of the accident? 

Mr. CuLsert.—No, sir, I was not. 

Prof, GaLBrairit.—Where were you? 

Mr. CuLtzert.—Standing up along the river shore. 

Prof. GarsrairH.—At the time of the accident? 

Mr. Curpert.—At the time of the accident, yes, sir. 

Prof. GatsprairH.—This is a plan showing the location of the bridge (Exhibit 
25) and the shore. 

Mr. Curserr.—I believe I understand that thoroughly. 

Prof. GaLBrairH.—Show me on this diagram where you were standing at the 
time of the accident ? 

Mr. Cursert.—Just about here, where the road turns in to meet the other little 
bit of an air cut, (marked ‘A’ on Exhibit 25). 

Prof. GALBRAITH.—Were you standing still? 

Mr. Cursert.—No, we were walking down. 

Prof. GatprairH.—Which way? 

Mr. CuLBert.—Toward the bridge, just on the point of the road, the turn. 

Prof. GALBRAITH.—What first called your attention to the accident? : 

Mr, Curgert.—Why, the first thing I saw was something up on the anchor arm, 
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what it was I do not know; it looked to me just more like a flash of smoke than any- 
thing else I can compare it to, it was something up there. 

Prof. GALBRAITH.—On what part of the top? 

Mr. CutBert.—On the extreme top or chord. 

Prof. GaLBrairH.—At the top chord? 

Mr. CuLBert.—On the top of the top chord. 

Prof. GaLBraiTrH.—Did that appear clear against the sky line? 

Mr. CuLBert.—No, it appeared to be right on the chord. 

Prof. (GaALBRaitH.——Which chord, the east or the west? 

Mr. CuLBerTt.—On the top chord, the Montreal chord. 

Mr. Davipson.—The west? 

Mr. CuLBert.—On the Montreal side. 

Prof. GALBRAITH.—On the Montreal side, the west chord? 

Mr. CULBERT.—Yes. 

Prof. GaLBralrH.—That would be the chord which would seem highest against 
the sky ? 

Mr. Curpert.—Well, what I mean, it was right on these chords, I do not know 
which chord it was on. 

Prof. GarBrairu.—What I want to get you to say is whether it was the highest 
point against the sky on that bridge at that place. 

Mr. CuLBert.—Well, it was in the highest point I could see, but it might have been 
back over the edge of that highest point. 

Prof. GaLBrairH.—Now, can you locate the position lengthwise of the bridge, of 
that appearance, of that smoke? Have you any means of fixing the position on the 
bridge, can you point it out on this plan? 

Mr. Curpert.—I do not know whether I could or not, because it started there 
and the excitement coming so quick I do not know just what spot it was, I know it 
was somewhere near the centre. 

Prof. GALBrairH.—Near the centre of the anchor arm? 

Mr. CuLBert.—Near the centre of the anchor arm. 

Prof. GALBRAITH.—Did you make any attempt to get the line of it? 

Mr. CuLBert.—In what way, afterwards? 

Prof. GaLBrairH.—Afterwards or at the time? 

Mr. CuLBert.—I went down there afterwards to see if I could see anything broken 
or anything in that line, and I could not see anything that I can think could possibly 
break up there. I thought for a while it might be a flash of electricity. I am unde- 
cided in my own mind what it was. 

Prof. GALBRAITH.—This is the tree which you pointed out to Mr. Holgate and 
myself on the ground (tree marked ‘B’ on exhibit 25) ? 

Mr. CuLBERT.— Yes. 

Prof. GaLBrairH.—Can you show on the plan the direction in which you saw 
this appearance on the bridge by means of that tree, can you show which side of that 
tree it was on? 

Mr. Cutpert.—Why, I do not know; it seemed to me on the left hand side of the 
tree as I was looking up. Of course that tree did not obstruct anything, that tree 
was entirely too low. 

Prof. GALBRAITH.—It seemed to you to be on the left hand side? 

Mr. CuBert.—A little on the left of the tree. 

Prof. GatBrairH.—The side towards the river. 

Mr. Cuxpert.—The side towards the river from where I was standing. 

Prof. GALBRAITH.—How far would you estimate that distance, 10 feet, 20 feet, 36 
feet, 50 feet ? 

Mr. Outsert.—I could not give much of an estimation of it, because He is some- 
thing I am not exactly sure of. 

Prof. GaLBRAITH.—What did you do as soon as you saw this smoke on the bridge? 
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Mr. Cupert.—As soon as I saw the smoke on the bridge I just started out; at 
first that anchor arm seemed to rise up a little. 

Prof. GatBrairH.—At what place? 

Mr. Curpert.—It seemed to rise generally all around the centre of it. 

Prof. GaLBRAIrH.—And then ? 

Mr. Cupert.—A fellow was with me, I said: There she goes and I started for 
the bridge. 

Prof. GALBRAITH.—How do you mean? 

Mr. CuLpert.—I started to run towards it, yes, and it just began to crash and 
rumble—— 

Prof. GALBRAITH.—What was the name of the man with you? 

Mr. CuLBert.—I believe his name is Chase or Hase. He is sitting over there. 

Prof. GaLBrairH.—Did you look towards the cantilever span ? 

Mr. Cupert.—Why, I remember distinctly seeing somebody running towards the 
‘shore. 

Prof. GALBRAITrH.—I did not mean that, did you look at the cantilever span, did 
you see it fall? 

Mr. Cutpert.—No, I did not, I did not see it hit the ground. 

Prof. GALBraIrH.—Hit the water ? 

Mr. Cursert.—The cantilever, oh, we saw that hit the water. 

Prof. GALBRAITH.—You saw it? 

Mr. Cutpert.—I got my eye on it just about the time it hit the water. I was 
watching the fellow running to the shore and I was running at the same time myself. 

Prof. GALBRAIrH.—You think then, to sum up, that the appearance that called 
your attention to the bridge, was an appearance of haze near the upper chords about 
the centre of the anchor arm? 

Mr. Cu.pert.—Yes, sir. 

Prof. GaLBRAITH.—Do you recognize this drawing of the bridge (Exhibit 26) ? 

Mr. Cu.Bert.—Yes, I recognize that. 

Prof. GALBRaITH.—Could you point out on this plan whereabouts you saw that 
burst of haze or smoke? ' * 

‘Mr. Cutpert.—lIt was some place in around here in the centre, I could not point 
cut the exact spot to you, it was near the centre. 

Prof. GaLBRaIrH.—Do you know of any. defects in the bridge before it fell ? 

Mr. Curpert.—Not that I personally saw. I heard speak of them but I did not 
see them. There was some defects there, I do not know if you would call them 
defects or not, but it would try a man’s courage when they were dropping anything 
from the traveller to the span you could feel it give. 

Prof. GaLpraitH.—And return ? 

Mr. CuLspert.—Oh, yes. 

Prof. GaLBrairH.—The spring? 

i Mr. Cusert.—The spring of it; it seemed to me a little more than it ought to 
e. 

Mr. Horeate.—Did you work out there ? 

Mr, CuLspert.—Yes. 

Mr. Honieatr.—Did you continue work after you notieed that ? 

Mr. Cu.sert.—Everybody worked. Us fellows work as long as there is anything 

to stand on. 

Prof. GALBRAITH.—Did you see any bending during the accident, at the time of 
and during the accident, in either lower or upper chord? Any change of shape in 
either lower or upper chord? 

Mr. Cursert.—I saw this cantilever arm start down; of course it changed all 
kinds of shapes; just a mass of rumbling roar, and that electricity. 

Prof. GALBRAITH.—Y ou saw all sorts of changes, you say? A 

Mr. Cutsert.—The biggest part of everything was blurred in the electricity. 
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Prof. GALBRAITH.—What do you mean, ‘in the electricity ? 

Mr. Cuxspert.—The electricity wires got to flashing, you can see blue fire all 
over the business. There was a lot of smoke and that would naturally attract a 
man’s attention to that, it was something flashy. 

Prof. GALBRAITH.—You could not point to any particular chord or position where 

any bending took place ? 
; Mr. CuLsBert.—I could not, 

Mr. Hoteate.—Did you look for any such ? 

Mr. Cutpert.—No, sir, I did not. No such ideas as that were in my head, my 
idea was to get down as quick as I could to see if I could get anybody out who was 
crippled or injured. What first attracted my attention when I saw this was a boat 
sitting at one side there and my idea was to get that boat and get into the river. 


Witness discharged. 


RICHARD CHASE, sworn. 


Prof. GauBrairH.—Mr. Chase, you were walking with the last witness, Mr. 
Culbert, at the time the accident occurred ? 

Mr. CuHasre.—Yes, sir. 

Prof. GaLBrairH.—Do you confirm his statements, are his statements correct? 

Mr. Cuase.—Well, I could not say; of course I was looking in a different direc- 
tion altogether from him. 

Prof. GALBRAITH.—What did you see ? 

Mr. Cuase.—I just saw the towers fall down and I saw the big traveller tip up 
and the first glance I saw the engine; I looked straight at the post and saw the 
engine tip out, that is the first thing I saw. 

Prof. GALBRAITH.—You looked then at the part of the bridge from the main pier 
outwards towards the river ? 

Mr. CuHase.—Outwards towards the river, I did not look at the anchor arm, I 
did not see it, it was down before I took a glimpse at it. 

Prof. GALBraitH.—Which way did the towers fall ? . 

Mr. Cuase.—The tower first as I saw it, the top was towards the north shore and 
then all of a sudden it kind of kicked back and fell. . 

Prof. GALBRAITH.—What was the first motion of the towers that you noticed? 

Mr. Cuase.—The first motion of the towers that I noticed was just a bend over 
and the top went over about 20, about 30 feet anid then dropped. 

Mr. Houeate.—To the north ? 

Mr. Cuase.—Yes, sir, to the north shore. 

Prof. GatBraitH.—Then the whole thing went suddenly ? 

Mr. CuHase.—The whole thing went suddenly. 

Prof. GaLBraitH.—And the lower part of the towers kicked backwards? 
Mr. Cuase.—Kicked back and fell right in a heap. 

Mr. GapraitH.—Of both towers ? 

Mr. CuHase.—Both towers. 

Prof. GaLtBraitrH.—What sort of motion was it, what I mean is this: Was it 
slow at first and afterwards did it go very suddenly or was it gradual through the 
whole fall ? 

Mr. CuHase.—It went very slow at first until it got started, and then she went 
down in a heap. She went very slow and then fell down very quickly. I did not 
have time to see much of the cantilever arm, after it got down I did not see it, but 
the big traveller just fell right over, the big traveller. 

Prof, GALBRAITH.—Did the cantilever seem to crumble up or did it keep its whole 
length ? 

Mr. Cuase.—It kept its whole length according to what I could see, kept its whole 
length and hit the water. 
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Prof, GALBRAITH.—You saw the outer end hit the water? 

Mr. Cuase.—Not the outer end, it was in the water before I saw it, I just saw 
the top of the traveller. 

Prof, GALBRAITH.—If the outer end was in the water before you saw it, how did 
you see the top of the bridge fall slowly ? 

Mr. Cuase.—I was going by the tower. 

Prof. GALBRAITH.—You were not watching the river end? 

Mr. Cuasz.—No, I did not watch it; I had my sight on the towers all the time. 

Prof. GALBRAITH.—You never then saw any of the cantilever arm touch the water? 

Mr. CuasE.—No, sir. ; 

Prof. GatBraira.—And when you said that that seemed to keep straight you 
referred to the tower and not to the cantilever arm? 

Mr. CHaAse.—I could not see the end of it touch the water, but I saw the pier end 
all the time; the bottom chord 

Prof. GaLBraitH.—The bottom chord of the cantilever end—— 

Mr. OCnase.—was straight all the time. 

Prof. GarprairH.—And how far out from the pier did you see the bottom chord? 

Mr. Cuase.—About two panels. 

Prof. GALBRAITH.—How was it you did not see more? 

Mr. CuAse.—I guess because I saw it and as soon as I saw it I began to run, and 
I had to take glimpses as I ran on account of the stones. I could not look at the 
stones and the bridge at the same time. 

Prof. GALBRAITH.—How long after you noticed the accident was it before it was 
over ¢ 

Mr, Cuase.—Oh, I should judge about three minutes from the time it struck the 
water until all the swells and everything was all over. 

Prof. GALBRAITH.—I mean how long was the bridge in going down? 

Mr. Cuase.—That went down I should judge in about seven or eight seconds 
after it got started. 

Prof. GaLprarrH.—While I hold this watch will you tell me when you think the 
same amount of time has elapsed? \ 

Mr. Cuase.—I should judge about now. 

Prof. GALBRAITH.—That is about four seconds. 

Mr. Cuase.—That is about how long. I was walking towards the bridge, and I 
was walking on the river side, and had my hands in my pockets, and Culbert and I 
as we were walking were discussing how many more panels were to be put in and he 
said, ‘no, there ain’t any more,’ and I heard the bridge and looked around, I turned 
around and saw the engine shoot to the end, about one panel. 

Prof. GALBRAITH.—You saw the engine shoot how far? 

Mr. Cuase.—About one panel, about 50 feet. 

Prof. GaLBrairH.—How far from the pier was the engine? 

Mr, Cuase.—The engine when I saw it was one panel from the pier; I could not 
say whether it was going in or out. She was on the cantilever arm, one panel out, 
about fifty feet from the pier. 

Prof. Garsraira.—And how far did you see her move? 

Mr. Cuast.—She shot one panel more. 

Prof. GaLBrarrH.—Towards the water? 

Mr. Cuase.—Towards the water. 

Prof. GaLBrairH.—Did both towers appear to go together ? 

Mr. Cuase.—Well, that I could not say. After I had my eyes on the tower I 
looked at the bottom and saw it kick out, and I could not say after it touched the 
ground whether they got down together or not, I could not say. I did not have my 
mind quite down then, I was a little nervous. 

Prof. Kerry.—Did it strike the ground before it started to crumple up badly? 

Mr. Cuasze.—Well, I could not say that either. 
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Prof. GaLBrairH.—Did the tower drop as a whole or was it broken before it fell? 

Mr. Cuase.—I could not say it was broken either, because when I saw the tower 
first, it was standing up straight and along for about 80 feet it went slowly and then 
kicked back and fell all of a sudden, crash down the piers. 

Prof. GaLBrAItH.—I understand, you did not say this in your evidence, but this 
is my understanding of it, that you did not see more of that bridge while it was 
falling than perhaps from a panel behind the main pier to two or three panels forward 
of the main pier? 

Mr. Cuasre.—Two panels before the main pier, that is on the suspension arm, 
but I did not take notice of anything back of the pier on the anchor arm. 

Prof. GALBRAITH.—You said you saw the tower kick back ? 

Mr. Cuasrt.—I saw the tower kick back but I did not see it kick on the anchor 
arm. 

Prof. GALBRAITH.—You watched only about one or two panels of the cantilever 
arm next the tower during the accident ? 

Mr. Cuase.—Yes, sir. 

Prof. GALBRAITH.—Do you know of any defects in the material or construction 
of the bridge of your own knowledge ? 

Mr. Cuase.—No, sir, I do not; but I saw a lot of engineers and all the bosses on 
the bottom chord on the suspension arm, on the cantilever, I should say the first panel 
out on the Quebec side from the tower; I saw a gang of the inspectors there and the 
bosses and all and I was working on the shoe with a man named LaChapelle. 

Prof. GaLBRAIrH.—What is the nature of your duties ? 

Mr. Cuase.—I was in the scaffold gang, hanging scaffolds for the riveters. 

Prof. GaLBRAITH.—And how long had you been in the employment of the company ? 

Mr .CHAse.—I should judge going on six months now, it is more than six months, 
I started this job the 10th of May when they opened up. 

Prof. GALBRAITH.—You were not working the morning of the accident ? 

Mr. Cuase.—Yes, sir. 

Prof. GALBraITH.—Oh, you were working the mOFnIng of the accident? 

Mr. Cuase.—Yes, sir. 

Prof. GaLBraitrH.— At what place were you working then ? 

Mr. CuHasE.—On the main post, half way up on the main post. 

Prof. GALBRAITH.—How high up ? 

Mr. Cuase.—I should judge about 50 feet. 

Mr. Houeate.—Is that the centre post ? 

Mr. CuHase.—Yes, I was out on a small strut on the cantilever side, the riveters 
were letting a scaffold down. 

Mr. Houeate.—Did you work steadily on the bridge or did you often take a day 
off 2 
Mr. Cuasrt.—Oh, I took a day off once in a while, but I was prety steady on the 
bridge. Only the wind stopped me once in a while, when it was too strong I did 
not like to work on the bridge, the wind being too strong. 

Mr. Houcate.—And in the time that you were employed on that bridge you never 
noticed anything that you would call a defect in the bridge ? 

Mr. Cuase.—I saw one, but we had mended that, me and the boss riveter, we 
had to put a plate over that. But that was, I could not say what month that was in, 
now. 

Mr. Horcate.—Where was that place ? 

Mr. CHase.—That was on the anchor arm, I could not say, it was the fourth or 
fifth post from the pier. 

Mr. Hoigatre.—Counting from the pier ? 

Mr. Cuaszt.—F rom the pier, from the towers. 

Mr. Houcate.—From the main towers, the centre posts? 

Mr. Cuase.—There was a break in the iron and we put a plate over it. 
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Mr. Horgate.—What plate was broken ? 

Mr. Cuasr.—A plate that held the ladels post and chord together. 

Mr. Hougars—Had the old plate been taken off and a new plate put on, or had 
the plate, the broken plate, simply been repaired ¢ 

Mr, Cuase.—Just put a little piece on top of her. 

Mr. Houeate.—Was it a heavy plate ? 

Mr. CHase.—Oh I guess about a half inch plate. 

Mr. Hotgate.—When was that? 

Mr. Cuase.—I could not say; it was in June or July, I think in some part of 
July. 

Mr. Hotcatr.—That is the only defect that you ever knew of to your own know- 
ledge ? 
Mr. CuHasre.—Yes, sir. 

Prof, Kerry—You were working on the main posts, Mr. Chase? 

Mr. Cuase.—Yes, sir, that morning. 

Prof. Kerry.—Were you working near the bottom of the main post? 

Mr. Cuase.—No, about 50 feet above the deck. 

Prof. Krerry.._How long was it since you were working near the foot of the 
main post 4 

Mr. Cuase.—I should judge, well somewheres, the day before, I think Tuesday 
or Wednesday I was working at the shoe. 

Mr. Hoxicatr.—You have heard the statement that one of the plates right close 
to the shore there was cracked ? 

Mr. Cuase.—I heard something about it. I was working down there once with 
the boss riveter and he spoke of it, and just then the whistle blew and I did not notice. 
Prof. Kerry.—You do not know it was cracked and do not know it was not? 

Mr. Cuase.—I do not. It might have been cracked, as he said it was cracked, 
but I-never saw it. 

Prof. Kerry.—Who told you? 

Mr. Cuase.—Alexander Ouimet. 

Prof. Kerry.—Was he the man you were working with? 

Mr. Cuase.—No, but I happened to be down there. 

Prof. Kerry.—Who was the boss riveter ? 

Mr. Cuase.—Slim Meredith. I do not know his first name, all I know is Shm 
Meredith. 

Mr. Sruart.—He is not able to localize the place where the mended plate was. 

Prof. GaLBrairH.—About what post was that ? 

Mr. Cuasre.—I do not know whether it was the fourth or fifth panel post from the 
main tower out on the Quebec side. 

Prof. GatsrairH.—About the fourth or fifth post from the main towers and on 
the Quebec side. 

Mr. CHase.—On the Quebec side. 

Prof. Kerry.—And on the anchor arm? 

Mr. Cuase.—On the anchor arm. 
rs iy GaALBRaitH.—And on the anchor arm, that is the Quebec side, the down river 
side? 

Mr. Cuase.—Yes, sir. 


Witness discharged. 


JOSEPH LEFEBVRE, sworn. 


The witness expressed a desire to testify in French. 
' Mr. G. G. Stuart, K.C., being sworn, acted as interpreter. 


Prof. GALBRAITH.—What was your job on the bridge, Mr. Lefebvre? 
Mr. LeresyreE.—Day labourer. 4 
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Prof. GaLBraitH.—How long have you been employed on the bridge? 

Mr. Lerespvre.—Seven or eight months working on the bridge. 

Prof. GALBRAITH.—Were you ‘working on the bridge on the day of the accident? 

Mr. LrerespvreE.—Yes. I was working underneath the bridge the day of the acci- 
dent about 80 feet higher up in the Montreal direction than the bridge and about 
100 feet from the anchor arm. I was out from under the bridge about 30 feet and 
100 feet up from the anchor arm. I was working really on the beach. 

q Prof. Kerry.—100 feet from the main pier? 

Mr. Leresvre.—The main pier is the extreme outside; about 400 or 500 feet from 
the main pier. 

Prof. GatBraitH.—Near the anchor pier? 

Mr. Leresvre.—About 100 feet from the anchor pier. 

Prof. GALBRAITH.—What did you see at the time of the accident? 

Mr. Leresvre.—I heard a loud noise and I looked up and then saw the bridge 
slowly sinking. I then moved 12 to 15 feet and by that time the bridge was wholly 
down. 

Prof. GALBRAITH.—Where did you hear this loud noise? 

Mr. Lerepvre.—It seemed to me to come from near the anchor pier. That is 
what it seemed to me. 

Mr. Roy.—Perhaps you might indicate on the plan or a photo? 

Prof. GALBRAITH.—We will take one of. our own exhibits. Can you determine on 
the plan the main pier and the anchor pier? (Witness was shown plan marked 
Exhibit No. 25.) Witness points out on the plan the main pier, the anchor pier and 
the abutment. 

Prof. GaLBrairH.—Point out where you were at the time of the accident. (Wit- 
ness points out the place and it was marked with the letter ‘C’) adding ‘I was 
opposite the derrick. ’ 

Prof. GALBRAITH.—Can you indicate on the plan which is the Montreal side and 
which the Quebec side of the bridge? (Witness points it out correctly). 

Prof. GALBRAITH.—What part of the bridge did you see during the accident? 

Mr. Lrerespvre.—I saw the portion of the bridge from about the third panel to 
the sixth panel or the seventh panel. 

Prof. GALBraITrH.—Did you see anything particular or strange during the acci- 
dent ? 

Mr. Leresvre.—No, nothing. 

Prof. GALBRAITH.—You were alone? 

Mr. Lerresvre.—No, we were four or five—I think five—together. 

Prof. GALBRAITH.—What did you and your fellows do after the accident ? 

Mr. LEreBvrE.—We ran away towards the derricks. In doing so we turned our 
backs to the bridge. 

Mr. Houeate.—Who was with you? 

Mr. Leresvre.—Four or five other men. 

Mr. Hotcatr.—What were the names of the other men? 

Mr. Leresvre.—Johnson, Frank Proulx, Ferdinand, Roberge, a Russian whose 
name I do not know, and another Englishman or American whose name I do not 
know. 

Witness adds that when he ran towards the derrick he immediately turned and 
ran towards the river to take a skiff that was there in order to render assistance to 
the people who had fallen into the river. 

Mr. Hoteate.—Had you any duties that would carry you on the structure itself? 

Mr. Lerespvre.—No. 

Mr. Hoieate.—Then, of your own knowledge, you know nothing about the con- 
dition of the bridge? 

Mr. Lerepvre.—I heard things, but personally I do not know. I did not work on 

- the bridge. 


BO ROYAL COMMISSION ON COLLAPSE OF QUEBEC BRIDGE 


7-8 EDWARD VII., A. 1908 


Mr. Hotegare.—Can you give us positive information in regard to the bridge’ 
itself ? 

Mr. Leresvre.—No, I am unable to. 

Prof. GaLBraitu.—Did you see anything defective from below? 

Mr. Lerespvre.—No, nothing at all. 

Mr. Houcate.—Did you see any defect referred to in any conversation 4 

Mr. Leresvre.—I saw nothing at all. 


Witness discharged. 


MicHAEL ESMOND, sworn. 


Mr. Houeate.—What is your occupation? 

Mr. Esmonp.—I was a boatman. 

Mr. Houeate.—Where? 

Mr. Esmonp.—I was fast to the bridge in case anything should fall over to pick 


Mr. Houiaate.—How long had you been there? 
Mr. Esmonp.—I had been there all last summer from the 3rd of July to Novem- 
ber, 1906. 
Mr. Honcatre.—Always the same occupation? 
Mr. Esmonp.—Yes. 

Prof. GALBRAITH.—And this summer? 

Mr. Esmonp.—I commenced on the 14th of May. Sometimes I used to be on the 
shore in what was called the bull gang. 

Prof. GAaLBraAIrH.—From May up till now? 

Mr. Esmonp.—From May up till now. 

Mr. Hoxieare.—Then, your duties never took you on the structure itself? 

Mr. Esmonp.—No, sir. 

Mr. Houcate.—Were you on duty the day of the accident ? 

Mr. Esmonp.—Yes, sir. 

Mr. Honeare.—Have you got a clear recollection of what you noticed in conse- 
quence ? 

Mr. Esmonp.—Yes, of what I saw. 

Mr. Honicate.—Where were you then at the time the accident happened ? 

Mr. Esmonp.—I was fast between the tenth and eleventh panel of the caisson. 

Prof. Kerry.—You were tied to the bridge, Mr. Esmond? 

Mr. Esmonp.—Yes, sir. between the tenth and eleventh panel. (Witness pointed 
out on plan marked Exhibit No. 25 the position he occupied at the time.) 

Mr. Houeate.—You were outside of the bridge? 

Mr. Esmonv.—Yes. 

Prof. GALBRaITH.—Up stream or down stream ? 

Mr. Esmonp.—Down stream on the ebb tide. 

Mr. Houcate.—Your position was that you were looking upwards at the bottom 
of the bridge? 

Mr. Esmonp.—Yes, sir; my attention was all the time on the rising gang, the 
climbers, the men working outside. 

Mr. Houieate.—Could you see the position of the big traveller from where you 
were ? 

Mr. Esmonp.—Yes, sir; the big traveller was a few feet inside of me. I was 
moved a little in case anything fell from the top. 

~“Mr. Houcate.—Where was the big traveller? 

Mr. Esmonp.—The big traveller was inside a little of the tenth panel—some- 
where around the tenth panel. 

Mr. Houcare.—Where was the other traveller? 

Mr. Esmonp.—The other traveller was right on the outside putting on the iron. 
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Mr. Houeatr.—At the extreme end of the bridge? 

Mr. Esmonp.—Yes, sir. It had moved out. I do not know that I could specify 
the different pieces of iron by their names. 

Mr. Houcatt.—Was that the small traveller? 

Mr. Esmonp.—The small traveller. 

Mr. Houieate.—Was your attention called to the position of the locomotive? 

Mr. Esmonp.—No, sir. 

Mr. Houeate.—You do not know where it was? 

Mr. Esmonp.—I do not know where it was. It seemed to me that it had run out. 
I know it had run out, but I did not follow it up. ‘There are always little things 
falling from the work and I was away a little farther because I had to keep clear of 
anything that might fall, boards, or a hammer or anything. I suppose I was 100 
feet below the bridge font the east side. 

Mr. Honeate.—Did you observe anything unusual that day? 

Mr. Esmonp.—No sir, nothing. 

Mr. Houeate.—Everything was apparently the same as far as you observed as 
on the previous day ? 

Mr. Esmonp.—Yes, sir. 

Mr. Honieate.—The operations on the bridge that you saw going on were the 
same as previously ? 

Mr. Esmonp.—To me they were all the same, Of course, I ran underneath it 
two or three times and I never dreamed that anything was going to happen. I could 
not believe my eyes when I gaw it going because I would sit around it. 

Mr. Hoteate.—Then, when the accident happened, could you describe how the 
structure fell ? 

Mr. Esmonp.—I was looking up at the men—kind of looking upward and I 
thought I heard some sort of a noise at the shore. That took my attention and when 
I looked there I saw everything going. I saw, to the mest of my knowledge, the head 
of the big traveller. 

Mr. Hoteate.—Which way did the big traveller fall? Did it fall towards the end 
of the span, or did it fall to the east from the west ? 

Mr. Esmonp.—It seemed to me to be going straight direct out, because if it had 
fcome east it would have taken me sure. It would have come right near me, or even 
planks or anything on top of it would have come right down on me. 

Prof. GaLBraiTH.—Did the locomotive go over the end of the bridge ? 

Mr. Esmonp.—I could not say. JI heard some rumbling ashore and it took my 
attention from above. I looked there and I saw everything going. It just went right 
out. 

Mr. Houeate.—You said you heard a noise. Was it sufficient to attract your 
attention ? 

Mr. Esmonp.—I heard like a break or something inside of me—I could: not say 
how far from the pier—but it took my attention, and then looking up I saw everything 
going. 

Mr. Houcate.—What was the noise like ? 

Mr. Esmonp.—Like a clap of thunder. 

Mr. Horeate.—It was a big heavy noise ? 

Mr. Esmonp.—A heavy noise. 

Mr. Houcate.—You would not describe it as a sharp crack ? 

Mr. Esmonp.—I could not tell because I wag a little excited at the time. I heard 
and saw everything going. 

Mr. Houieate.—You gave it probably no consideration at all at the time ? 

Mr. Esmonn.—No, because after I heard some sort of rumbling ashore, some sort 
of a noise like thunder I looked and I saw everything going. 

Prof. GatBrairH.—Did the bridge fall straight or did it break up before it 
reached the water, or did it fall altogether ? 

Mr. Esmonp.—It seemed that it went all in a body. 
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Prof. GALBRAITH.—It did not seem that it broke up before it reached the water ? 

Mr. Esmonv.—No, sir. : 

Mr. Hoicate.—You were what was known as a life saver ? 

Mr. Esmonp.—Yes, sir. 

Mr. Hoxtcate.—Kept as a precaution against accident ? 

Mr. Esmonp.—In case any one would fall over I was there to pick him up. 

Prof. Kerry.—What did you do when you saw the bridge fall ? 

Mr. Esmonp.—I had an arrangement to myself. I had a small buoy that I used 
to put underneath the breast hook of the boat. I do not know if I got myself clear 

because when it struck the water it displaced a lot of water and it made an awful 
swell. It came right straight to me and I did not know where I was. I sat right 
down there and the boat headed for the east. The next wave was not as large and 

when it cleared up I heard men shouting for assistance and I went to get them 

out. 

Mr. Houeate.—Your boat was attached to the bridge ? 

Mr. Esmonp.—Yes, I was attached to the bridge and I might have done it more 
by habit than by presence of mind. When I heard anything on the bridge I touched 
the buoy and I do not know whether I knocked myself clear or the sea shifted the 
position of the buoy. 

Prof. GALBRAITH.—Do you mean that you were fastened to a buoy at the time of 
the accident ? 

Mr. Esmonp.—I was fastened to the bridge, there was a line from the bridge and 
at the end of the line I had a small buoy that I used to put into the boat under the 
breast hook of the boat and on the top of the thwart so that it was easy to let go. 
ree ee Kerry.—You did not fasten the buoy; you just put it into the boat and it 

eld? 

Mr. Esmonp.—Yes, each boat has a breast hook and I had a piece of pulp-wood 
attached to the line and laid over the thwart just on top so that when I touched it it 
would clear. I do not know whether I did that or whether it worked out. 


Witness discharged. 


EUGENE LAJEUNESSE, sworn. 


Mr. Hotcare.—What is your occupation ? 

Mr, Laseunesse.—Bridge work. 

Mr. Hotcate.—What do they call you on the pay roll? Are you an erector or 
riveter ? 

Mr. Laseunrsse.—I work at everything; general bridge workman. 

Mr. Hotcatr.—Where are you employed? Were you employed on the Quebec 
bridge ? 

Mr. LAJEUNESSE.—Yes. 

Mr. Hotcatre.—Who was your foreman ? 

Mr. LasEUNESSE.—Meredith. 

Mr. Houcate.—Are there any men here who were working with you? 

Mr. LaJEunEsse.—Yes, my brother. 

Mr. Hoieate.—Your brother and you were working together? 

Mr. LAasEUNESSE.—Yes. 

Mr. Hotcare.—aAt the time of this accident where were you working ? 

Mr. LasJEUNESSE.—We were on the deck. 

Mr. Hoieare.—Whereabouts; can you remember ? 

Mr. LaseuNEsse.—Five panels out. 

Mr. Houcatre.—Near the anchor arm? 

Mr. Laseunrsse.—No, on the floor beam. 

Mr. Hoxcate.—On the anchor arm span or the cantilever? On the river span? 
* Mr. Laseunresse.—Between the two piers in the centre. 
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Mr. Houcatre.—Perhaps you can tell on this plan. (Witness pointed out the 
place on plan marked Exhibit No. 26). 
Mr. Houcatrr.—Where were you at the time of the accident? 
Mr. Lasrunrsse.—I was right here—on the deck. 
Mr. Hoiegate.—On the deck ? 
Mr. LAJEUNESSE.—Yes. 

Mr. Hoieare.—At the main post between panels 4 and 5? 

Mur. LasEUNESSE.—Yes, sir. 

Prof. GALBRAITH.—Which side of the bridge? 

Mr. LAsEUNESSE.—West side of the bridge. 

Mr. Houcate.—What were you doing there? 

Mr. Lasreunressr.—I was doing nothing there at the time I was there. I was 
waiting for my. brother to send me a box. We worked on the top. 

Mr. Hotcatr.—Show us the point where you were working? 

Mr. LasEUNESSE.—We worked here ten minutes and there five minutes cleaning 
up everything. 

Mr. Houtcate.—Were you putting in bolts? 

Mr. LAJEUNESSE.—We were finishing up the bolting. 

Mr. Hotcate.—Were those holes empty that you were bolting up? 

Mr. LAsEUNESSE.—Yes; on the post. 

Prof. GALBRAITH.— What pieces were joined by these holes ? 

Mr. LAsJEUNESSE.—T wo braces at the big post. 

Prof. GALBRAITH.—Do you know the chord at that place? Do you know the piece 
ealled No. 5 chord? 
Mr. LasrunrEsseE.—I know one chord is bent. 
Prof. GALBRAITH.—I am not asking that. Do you know the chord in the 5th panel? 
Mr. LasEunEsse.—No, I did not look at that. 
Prof. GALBRAITH.—Have you worked on the 5th chord ? 
Mr. LAasEUNESSE.—No, on the posts only. 
Mr. Houcate.—What knowledge have you that made you say just now that you 
saw a bent chord? 
Mr. LasEUNESSE—That was on Monday I saw that. I worked there. I bolted 
up on that chord, it was bent. 
Mr. Hougate.—Which chord was that? That is on the cantilever arm? 
Mr. LAJEUNESSE.—Yes. 
Mr. Houeatre.—That is out on the river? 
Mr. LasEuNESSE.—Yes. 
Mr. Houcate.—The second from the pier on the river side or the cantilever arm? 
Mr. LasEUNESSE.—Yes. 
Prof. GavBrairH.—No. 9 on the cantilever arm? 
Mr. LAJEUNESSE.—Yes. 
Mr. Horcate.—You were at work at the time the accident happened to the bridge? 
Mr. LasEUNESSE.—Yes. 
Mr. iflongate.—Have you any clear recollection of observing anything at the 
moment of the accident ? 
Mr. Laseunesse.—No, I do not know anything about it. I made a jump and went 
down and I do not know anything about it. I jumped back when I saw everything 
going and then I fell down across a stringer, the stringer went down and I know 
nothing more. 

Mr. Hotegate.—What was the first notice you had of anything happening? 

Mr. Laseunesse.—It was nothing. I said ‘I am finished’; that is all. I did not 
see anything. 

Mr. Horeatr.—You have told us about a chord member that you saw bent # 

Mr. Laseunesse.—Yes. 
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Mr. Hotcate.—Did you see anything else ? 

Mr. LaseuNnesse.—That is all I saw. 

Mr. Hoxicate—How long had you been on the bridge ? 

Mr. LAasEUNESSE.—Since about the 22nd of July. 

Mr. Hoicate.—Had you been pretty well over ? 

Mr. LasEvrsse.—Yes, I go everywhere on the bridge. 

Mr.. Hoteate. Then that is the only thing you can speak positively about ? 
Mr. LaseEuNESSE.—Yes, only that. 

Mr. Hoicate.—How was your attention called to it ? 

Mr. LaseuNnEsseE.—To the piece ? 

Mr. Hoicate.—Yes. 

Mr. LAasEUNESSE—I saw Mr. Yenser and Mr. Birks go there on Monday the 26th . 


—Monday in the week of the accident. 


Mr. Hoteare.—Were you with them ? 

Mr. Laseunresse.—No, I worked right there. I was bolting on a strut there. 

Mr. Hotcate.—Did you know before that that this chord was bent ? 

Mr. Laseunrsse.—No, I only saw it Monday. 

Mr. Hotcare.—When you saw Mr. Birks and Mr. Yenser there ? 

Mr. LaseuNEssE.—When we were coming from dinner we stopped—three or four 


of us andi we looked. I saw Mr. Worley and he asked me what I was looking at. I 
said ‘That bottom chord is bent.’ Mr. Worley said : ‘It is always like that ’—and 
the whistle blew then. 


Mr. Honieate.—Can you be sure about the location of the chord? 

Mr. Laseunresse.—Oh, sure. 

Mr. Hotcate.—It was on the river side ? 

Mr. LaJEUNESSE.— Yes. 

Mr. Houeare.—Of the pier ? 

Mr. LAsEUNESSE.—Yes, of the pier. 

Mr. Hotcate.—Out to the river? 

Mr. LasEUNESSE.—To the river, that is the one (pointing). 

Prof. GaLBrairH.—And on the Quebec side? 

Mr. LAsEUNESSE.—On the Quebee side it was then. 

Mr. Hotcatre.—Now just describe that chord and what you saw there ? 

The witness replied in French. 

Mr. Davipson.—He says it was plainly visible. 

Mr. Sruart.—It was bent towards the Quebec side and it was quite visible. 
Prof. GatsrairH.—Out from the centre line of the bridge ? 

Mr. Sruart.—Yes. 

Mr. Hotcarr.—It was on the east side of the bridge and it was bent towards the 


east 2 


Mr. Stuart and Mr. Davipson.—Towards the east. 
Mr. Houcate.—How much was it bent, did you measure ? 
Mr. Lasrunesse.—I did not measure, I saw it was two inches, it was bent all 


right because I went on the deck and looked down below and I would see. 


Mr. Hoigatre.—Did you examine the chord. 
Mr. Laseunresse.—Yes, I was on the chord. When I came back to work I looked 


on the other side to see if it was bent and the other one looked all right. 


Mr. Horiecate.—That is on the Montreal side. 

Mr. LaseunEssr.—Yes, the other I see is bent, I go to work that is all. 
Prof. GaLBrairH.—Where did you see it from? 

Mr. LasEuNESsE.—From where J—rather from the strut. 

Mr. Hotaate.—Were you on the chord? 

Mr. LaseunEssr.—Yes, only me there. 

Mr. Houeate.—Yourself ? 

Mr. LasEuNnEssE.—I went on the chord to see if it was bent. 

Mr. Roy.—yYes, he was there. 
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Mr. Davwson.—He was working there? 

Mr. Stuart.—He was not working on it, he was working in the vicinity. 

Mr. Hoicate.—What was the condition of the lacing angles? 

Mr. Laseunesse.—I did not examine that, I saw only the chord bent, that is all. 

Mr. Hoteate.—There was no crack and no.break, it was just a bend. 

Mr. LasEuNEssE.—On the pier? 

Mr.: Houcate.—On the chord ? 

Mr, LasEUNESsE.—On no, it was only a bend, that is all. 

Prof. GaLBrairH.—Were the four members of the chord bent? 

Mr. LaseunEsse.—Oh, yes, if one were bent the others must be bent too. 

Prof. GatBraitH.—All in the same direction? 

Mr. Laseunrssr.—All the same direction. 

Prof. Kerry.—You were working on the posts? 

Mr. LasEuNESsE.—What ? 

Prof. Kerry.—You were working on the posts? 

Mr. Laseunesse.—At that time. 

Prof. Krrry.—On the posts during the week ? 

Mr. Lasrunrsse.—In the week, no, on the morning of that accident I was work- 
ing on the front, we were reaming at that time. 

Prof. Kerry.—When were you on the centre post the last time? 

Mr. Laseunresse.—On the centre post? 

Mr. Daviwson.—For the last time? 

Mr. Laseunesse.—A week previous, the Saturday previous. 

Prof. Kerry.—Were you at the bottom of it, in the shoe? 

Mr. Laseunesse.—Yes, I was at the bottom on the work there about 15 days 
back. 

Prof. Kerry.—You heard them say that a plate was torn there? 

Mr. Lasrunrsse.—No, we did not see anything of that, we go all around and do 
not see anything. 

Prof. Krerry.—It was all sound there? 

Mr. LaseunrssE.—I guess so. 

Prof. Kerry.—Everything was good? 

Mr. Laseunrsse.—Yes, because we got some bolts there and we saw every place 
and we did not see that. 

Prof. Kerry.—You saw the plate all right? 

Mr. Laseunesse.—I did not see that plate, we did not see anything bent or 
broken there, we did not see that. 

Prof. Kerry.—But you have seen the plate yourself? 

Mr. Laseunesse.—It depends on which plate, there are several there. (Examining 
photograph.) 

Mr. Horcate.—(Pointing to photograph). Was one of these plates crooked? 

Mr. Lasreunesse.—I do not think so. 

Mr. Hotcatse.—If there was a crack is it likely you would see it from where you 
were? 

Mr. Laseunrsse.—If there was something there I would see it all right because 
we worked right there. 

Mr. Houecate.—Did I understand that the plate was crimped but there was no 
crack in it? 

Mr. Laseunrsse.—I saw the crimp in the plate, but there was no crack in the 
plate. 

Mr. Hoieate.—Have you seen the crimp? 

Mr. LaseuNESsSsE.—Yes. 

Mr. Horeate.—You have seen it? 

Mr. Laseunresse.—Yes. 


96 ROYAL COMMISSION ON COLLAPSE OF QUEBEC BRIDGE 


7-8 EDWARD VII., A. 1908 


Mr. Honeate.—But not a crack? 

Mr. LasEUNESSE—Oh, no. 

Prof. Kerry.—You worked there a fortnight? 

Mr. Laseunesse.—Yes, I worked there a fortnight, my brother and myself. 
Prof. Kerry.—Have you sat on the plate? 

Mr. LaseuNgEssE.—Oh, yes. 

Mr. Houeate.—Who was with you? 

Mr, LasEunresse.—My brother. 

Mr. Houeare.—At the time that you saw this plate? 

Mr. LaseunEsse.—My brother. 

Mr. Hoicars.—He was with you then? 

Mr. Laseunesse—Oh, yes, we worked all the time, me and him. 
Mr. Honicaars.—Was there anybody else? 

Mr. LaseuNesse.—Oh, no, only me and him. 

Mr. Honcate.—Just the two of you? 

Mr. LaseuNESSE.—Oh, yes. 


Witness discharged. 


The Commission adjourned until 10 o’clock to-morrow (Friday) morning. 


FIFTH DAY. 


Fripay, September 13, 1907. 


The Commission resumed at 10 o’clock this morning. 


JAMES JOHNSON, sworn. 


Mr. Hoteate.—Are you an employee of the Phenix Bridge? 
Mr. JoHnson.—Yes, sir. 
Mr. Houcare.—Were you at work on August 29? 
Mr. Jounson.—I was. 
Mr. Houicarr.—Where were you working? . 
Mr. Jounson.—I was working under the bridge down in the yard, what is known 
as the yard in the bridge. 
Mr. Hoxcate.—In what capacity were you working there? 

Mr. Jounson.—I had charge of the bull gang, that is the gang of labourers 
handling the iron. 

Mr. Horcatrt.—On the ground? 

Mr. Jonnson.—On the ground. 

Mr. Hoteate.—Did your work take you on to the structure at all? 

Mr. Jonnson.—Yes, sir. 

Mr. Hoteate.—In what way? # 

Mr. Jounson.—Well, in different ways. I had different work under there, laying 
iron under there, pulling out the foundation out of the foundation hole. 

Mr. Horcate.—But did your work take you on to the structure, on to the bridge? 

Mr. JoHnson.—No, I was very seldom on to the bridge. 

Mr. Hoicate.—Did you ever have to go on to the bridge in connection with your 
work, or was it just curiosity? 

Mr. JoHnson.—I went on to the bridge to see the foreman, and things like that; 
yes, but I did not have to take my gang on to the bridge at all. 
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Mr. Hoteate.—It has been proved already that there was an accident upon 
August 29 at the bridge, did you witness that? 

Mr. JoHnson.—Oh, yes, I saw a part of it. 

Mr. Hoteats.—Where were you when that took place? 

Mr. Jounson.—I was back there, about there. 

Mr. Houegate.—Could you indicate on plan 26? 

Mr. JoHnson.—I was back there on the second panel on the second point, this 
point about here on the west side about 10 or 15 feet from the edge of the bridge; I 
was not right under it. 

Mr. Hoxueatre.—You were on the ground? 

Mr. JoHNSoN.—Yes. 

Mr. Houcatre.—Below that panel? 

Mr. JoHNSon.—Yes. 

Mr. Houeate.—FEast or west of the bridge? 

Mr. Jounson.—West. 

Mr. Houeate.—Ten or fifteen feet away? 

Mr. JoHNson.—Maybe fifteen, I never measured it. 

Mr. Hoieate.—West of the bridge, underneath the second panel point of the 
anchor span. 

Mr. Jounson.—That is correct. 

Prof. GaLBrairH.—Were you with Jos. Lefebvre? 

Mr. Jounson.—He was working with me, the same place I was. 

Prof. Krrry.—What did you actually see? 

Mr. Jounson.—What did I see? 

Prof. Kerry.—Yes. 

Mr. Jounson.—Well, my way of seeing it, I heard the locomotive run out on it; 
I will tell you as near as I can what I think I saw and heard. 

Prof. GALBRaItH.—Where was the locomotive? 

Mr. Jounson.—I did not see it, I heard it running out and I heard a racket and 
it seemed to me like a piece of iron falling off the car or a car jumped off the track. 
Then I looked up and and I looked back about the third panel maybe from the pier, 
on the anchor span. It looked to me what I saw as if the doas were parting. 
It may have been a chord or something else that I saw. 

Prof. GALBRAITH.—Did you turn around when you heard the noise ¢ 

Mr. Jounson.—I looked up like that (indicating). I had a track gauge in my 
hand. I seen it coming, the next thing I done, I started to run. 

Prof. GALBRAITH.—You were looking towards the main pier at that time, to the 
work above the main pier? 

Mr. Jounson.—Yes, I looked up towards the main pier. 

Mr. Houcate.—From where you stood were the two stringers distinctly visible? 

Mr. JoHnson.—They were, yes, but in looking quick like that, I just took a 
glance at it, I did not stop to see how it was coming or anything else, I started to 
run. It looked to me like the stringers had parted, like that. (indicating) and was 
falling endwise. It looked like the stringers, it may have been trusses or chords or 
anything else. 

Mr. Houeate.—That is what I meant, we can easily understand that you were 
not looking for anything particular at that moment, but did oe impress itself 
at that moment on your mind distinctly ? 

Mr, Jounson.—The impressible thing was getting out of the road about that time, 
I could not say anything else. 

Prof. Kerry.—That was just the one movement that attracted your attention, 
the apparent falling of the stringers? 

Mr. Jonnson.—Yes, and then I glanced back and I see the whole thing wave, 
kind of rock. 

Prof. Kerry.—Go ahead in your own way. 
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Mr. Jounson.—Well, I started to run. I ran out probably 80 or 40 feet and I 
looked again and the only thing I could see was a cloud of smoke, it was all hidden 
in a cloud of smoke and over the smoke I could see the wooden false work on the pier, 
I saw it fall back. 

Prof. Kerry.—In which direction did it fall? 

Mr. JoHNson.—Back towards the shore. There was such a cloud of smoke I 
could just see the wooden false work standing on the pier. 

Prof. Kerry.—Standing on the main pier ¢ 
Mr. JoHnson.—Yes. 

Prof. Kerry.—You saw that fall back? 

Mr. JouHnson.—Yes. 

Prof. Kerry.—lt fell back towards the shore? 

Mr. Jounson.—Fell back towards the shore, yes. 

Mr. Houteate.—Are you in a position to remember and say what part of the 
structure first reached the ground? 

Mr. Jounson.—I could not say the way; I saw it start; it looked like it started 
where I saw those stringers fall, but I did not wait to see what part hit the ground. 
Mr. Houeate.—That point was where? 

Mr. Jounson.—I could not be sure about that because I looked so quick but it 
was in about the third point back from the pier. 

Prof. Kerry.—At that point, Mr. Johnson, the stringers, if I remember right, are 
very considerably above the chord? 

Mr. JoHnson.—Yes. 

Prof. Kerry.—So that there should not have been any confusion in your mind 
between the chord and the stringer? 

Mr. Jounson.—Well I would not be sure about that now, I would not be sure 
about just what I did see because it happened so quick. I just took one glance at it, 
and I was going. 

Prof. Krrry.—But at that point the chord is curving down very fast ? 

Mr. JouHnson.—Yes. 

Prof. Krerry.—The stringer is quite high? 

Mr. Jounson.—tThe stringer is away above the chord, yes. 

Prof. Kerry.—Do you‘remember whether among your bull gang there, Mr. John- 
son, there was any one who got a really good view of the accident? 

Mr. Jounson.—No, I do not know anyone who told me. They all were busy 
running, I guess, about that time. 

Prof. Kerry. _—They were all close under the spot? 

Mr. JoHnson.—They were all with me except one of my men, a boy, and he ° was 
killed. 

Prof, GALBRAITH.—Was he under the wreck ? 

Mr. Jounson.—He was under the wreck, I had him working under there, working 
on some pins. 

Prof. GaLBraira.—Had any of your gang previously been working on the bridge? 

Mr. JoHnson.—Well, I do not think so. 

Prof. GaLBrairH.—Or yourself ? 

Mr. Jounson.—I do not think any of them were. 

Prof. GALBrairH:—You know nothing personally about the condition of the bridge 
before the wreck ? 

Mr. Jounson.—No, I do not know anything about it whatever, I think it is the 
same as it always was. 

Mr. Hoicare—What was the last occasion you were on the bridge, previous to 
this wreck ? 

Mr. Jounson.—The last occasion the morning it went down, probably about 8 
o’clock. 
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Mr. Hoteate.—Did you traverse the whole bridge? 

Mr. Jounson.—Yes, clear out to the end of it, I went out to see the foreman. 

Mr. Honcgate.—Did you notice anything in your own mind that day at any 
particular point? 

Mr. Jounson.—No, I saw nothing on the bridge, nothing different from what it 
always was, but I did not look at it, I just walked out the track, I did not pay any 
attention to the bridge. 

Mr. Hotcate.—I understand your duties were not of a special character on the 
structure, so that you made no examination yourself ? 

Mr, Jounson.—No. . 

Mr. Hotcatr.—So that really I understand you can give us no information in 
that direction ? ; 

Mr. Jounson.—In regard to the condition of the bridge? 

Mr. Hoteate.—From your personal knowledge ? 

Mr. Jounson.—None whatever. 


Witness discharged. ? Wad 


INGWALL HALL, sworn. 


Mr. Houteare.—Are you an employee of the Phenix Bridge Company, Mr. Hall? 
Mr. Hatu.—Yes. 

Mr. Houicarrt.—What are your duties ? 

Mr. Hatu.—Well, whatever I am required to do as a bridge man or structural iron 
worker. 

Mr. Houcate.—How are you classified on the pay roll, are you classified as an 
erector ? 

Mr. Hatu.—Well, I do not know really what you mean by the word ‘ erector.’ 

Mr. Sruart.—He is classified as an erector. 

Mr. Hoteatre.—How long have you been in the service of the Phenix Bridge 
Company on this particular work ? 

Mr, Hatu.—Since July 5. 

Mr. Honcatr.—Since July 5, 1907 ? 

Mr. Hauu.—Yes. 

Mr. Horicate.—Were you working on August 29 ? 

Mr. Hatu.—Yes, sir, I was working that day. 

Mr. Houteate.—Where were you working? 

Mr. Hatu.—I was working on top of the traveller. 

Mr. Hoieate.—Where was the traveller? 

Mr. Hatu.—lIt was right about here (indicating on Exhibit 26). 

Mr. Houeate.—Which traveller was that ? 

Mr. Hatu.—The big traveller. The traveller was sitting at the end of the canti- 
lever. Of course they had not got any further, just about here (indicating). Of 
course they had to leave the big traveller there to lift the little traveller over here. 

Mr. Houcate.—The big traveller then was located on panel No. 1 of the canti- 
lever arm ? 

Mr. Hatu.—Yes, between 1 and 2, I cannot tell positively sure, I did not take 
enough notice. 

Mr. Hortcate.—But to the best of your knowledge that is where it was located ? 

Mr. Hatu.—Panel No. 1, cantilever arm, that is as far as it went ahead. 

Prof. GatBrairh.—The front of the traveller was about the middle of panel No. 1. 

Mr. Hotcate.—There was another traveller on the bridge? 

Mr. Hatu.—Yes. 

Mr. Hoicate.—How was that other traveller known, what was it called ? 

Mr. Hatu.—It is a small traveller, the small traveller we say is the cantilever 
traveller. 

154—vol. ii—74 


100 ROYAL COMMISSION ON COLLAPSE OF QUEBEC BRIDGE 
7-8 EDWARD VII., A. 1908 


Mr. Houcate.—Can you say where that was at the same time ? 

Mr, Hatt.—Well I would not say now if it was the fourth or fifth panel it was 
sitting on. It was sitting on the fourth panel ready to raise the fifth panel. 

Mr. Honicats.—On the fourth panel of what you call the suspended span ? 

Mr. Hatu.—Of the centre span, yes. 

Mr. Houcate.—Of the centre span, the suspended span. 

Mr. Sruart.—I think that is not quite accurate, it was on the third ready to 
raise the fourth, that is what Mr. Milliken tells me. 

Mr. Hatu.—I would not be sure about that because I was not working that morn- 


ing. 
Mr. Hotaate.—It was there anyway, you are not quite sure whether on the third 
or fourth panel? 
Mr. Hatu.—No. 
Mr. Hoxneate.—And Mr. Millikin would know definitely about that ? 
Mr. Hauu.—Yes. 
Mr. Hoiaate.—Now, at the time of the accident, where was the locomotive? 
Mr. Hatu.—TI could not tell, I did not notice it. 
Mr. Hoieate.—You cannot locate the locomotive? 
Mr. Hatu.—No, I cannot locate the locomotive. 
Mr. Hoxicatre.—Do you remember it was on the bridge at all ? 

Mr. Hatu.—To tell the truth I do not remember it was on the bridge at all, be- 
cause I did not notice it. 

Mr. Houcate.—What was the big traveller doing at the time of the accident? 

Mr. Hati.—Well one of the booms on the Montreal side was hoisting up a couple 
of timbers, had hoisted them up and was just landing two timbers. 

Prof, GALBRAITH.—Big timbers? 

Mr. Hatu.—Yes, it was getting ready to move the derricks down on the boat like. 
They call it the boat, right under the top girders, and it was — landed. 

Mr. Houeate. LeAg the time of the accident? 

Mr. Hatut.—At the time of the accident, yes. 

Mr. Hoicgate.—Where were you on the traveller at the time of the accident? 

Mr. Hatu.—I was on the Quebec side, on the boat, what we call the boat of the 
traveller. 

Prof. GaLBraITH.—On the big traveller? 

Mr. Hatu.—Yes, right below the top girders. 

Prof. Kerry.—The traveller was actually being taken down on that aay 

Mr. Hauu.—Yes, sir. 

Mr. Houaate.—Was it being dismantled, do you mean ? 

Mr. Hatu.—Well we took some sheave boxes and some pins and a couple of boat 
loads of bolts were lowered down. 

Prof. Kerry.—Had you just commenced taking it down? 

Mr. Hatu.—No, we started Friday morning. 

Prof. Kerry.—You started on Friday morning to take down the traveller? 

Mr. Hatu.—To take down the sheave boxes. Well there was part of the traveller 
taken down before, the outrigger of the traveller, that was all taken off. 

Prof. GALBRAITH.—When was that taken off ? 

Mr. Hauti.—Oh, two weeks before that we had been ase on it. 

Prof. GALBRAITH.—In the two weeks before? 

Mr. Hau.—Yes. 

Prof. GALBRAITH.—And only the main floor of the traveller was standing? 

Mr. Hatu.—Only the main floor of the traveller was standing, yes, and two heavy 
girders on top to amount to anything of real heft on the traveller. 

Prof. GaLBrAitrH.—What did they belong to? 

Mr. Hatu.—They belonged to strengthen the traveller on top. 

Mr. Hoteare.—As this material was taken down, that is materiad belonging to the 
traveller, was it left on the bridge close to the traveller? 
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Mr. Hatu.—It was left down below on the bars on the top bars of the bridge; 
that is for a few days, then it was rigged up and we took them off there and lowered 
them down to the water on a flat boat and they were taken away to the other side. 

Prof. GALBRAITH.—What was the main traveller resting on, the top or bottom of 
the bridge? 

Mr. Hatu.—lIt was resting on the bottom, the bottom chords. 

Prof. Krerry.—Were the hoisting engines taken down? 

Mr. Hatut.—There never was an engine on top of the traveller, they were below. 

Prof. Kerry.—They were on the floor, were they ? 

Mr. Hauu.—They were on the floor. 

Prof. Kerry.—What did you notice first when the accident happened, Mr. Hall? 

Mr. Hatu.—Well in the position I was I could not look back on the bridge very 
far because I had a big girder right in front of me and there was only a space of 
three feet before the eyes there so I could not see very much. I mean to say I could 
not mention anything just as she started to go down. 

Prof. Ga.BrairH.—What part of the traveller were you on? 

Mr. Hatyu.—On the Quebec side. 

Prof. GaLBRAITH.—No, I mean how high up on the traveller? 

Mr. Hauu.—I did not measure it myself but I heard it is about 400 feet from the 
water. 

Prof. GALBRAITH.—What part of the traveller were you on, the upper part? 

Mr. Hatu.—I was ten feet below the top. 

Prof. GaLBrairH.—And near the front or near the back ? 

Mr. Hautu.—Near the front. 

Prof. Kerry.—You knew there was something wrong just by feel and not by sight? 

Mr. Hatu.—Well I could feel it start to go down and it was going down fast you 
got tears in your eyes, and you could hardly realize anything beside you. My partner 
was just about 7 or 8 feet from me, and I never noticed him and never saw him— 
never knew anything. 

Prof. GALBRAITH.—How did it go at first ? 

Mr. Hatu.—At first it did not make an awful noise when it started. 

Prof. GaLBraItH.—Did it go slowly or fast? 

Mr. Hatu.—No, it went kind of fast at the start till it struck the deck of the 
bridge, then it seemed to me it kind of slowed up a little bit. 

Prof. GALBRAITH.—How do you mean till it struck the deck? 

Mr. Hatu.—Till it struck the deck, till the deck struck the water, then it seemed 
to slow up. 

Prof. GatprairH.—After it struck the water? 

Mr. Hatu.—After it struck the water, that is it slowed up gradually like, it did 
not go as fast as before. 

Prof. Kerry.—You went down on the traveller all the time? 

Mr. Hatu.—Yes, I was staying there all the time, that same position. 

Prof. GaLtBrairH.—The traveller did not upset? 

Mr. Hatu.—No, the traveller stayed right there. It was fastened to the top chords 
a few days before, it was fastened for safety to keep the traveller steady to lower the 
girders, and that helped a good deal to hold it in place. 

Prof. GALBRAITH.—It was the full width of the bridge? 

Mr. Hatu.—Yes, it was extended out 20 feet on each side of the bridge. 

Prof. GatBrairH.—Did you lose consciousness ? 

Mr. Hatu.—No, sir, I did not. 

Prof. GALBRAITH.—You were conscious until you came to the top of the water 
afterwards ? 

Mr. Hatu.—Well, yes, I was. 

Prof. GALBRAITH.—When you came to the top of the water was everything out of 
sight in that neighbourhood ? 
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Mr. Hatu.—Everything was out of sight except timbers, and I do not know how 
many voices were hollering for help, that is all. 

Prof. GALBRAITH.—Around you? 

Mr. Hatu.—Around me, yes. The water was too unruly for me to notice how 
many. 

Prof. GALBRAITH.—That is rough? 

Mr. Hatu.—Yes, it seemed as though it was going fore and back in small waves 
so you would have to hoist yourself up to the chest to breathe without drinking water. 

Prof. GALBRAITH.—Where were you injured ? 

Mr. Hatu.—I got two fingers taken off, and the third the flesh taken off. - 

Prof. GaLBRAITH.—You were able to swim? 

Mr. Hauu.—Yes, I was able to swim. 

Mr. Houcate—Do you remember which way you were facing when this took 
place ? 

Mr. Hatu.—I was facing towards the shore. 

Mr. Houcate.—The south shore? 

Mr. Hatu.—Yes, towards the pier, from the water towards the pier. 

Prof. GALBRAITH.—Haye you any recollection of how the bridge went down? 
Did it go down in one piece or not, the cantilever end ? 

Mr. Hati.—Well I would not positively say, but it was nothing that broke close 
by where the traveller was because it was going down too steady for that. It seemed 
just like it was tipping on an axle like, on the pier; that is the way it seemed to me. 

Mr. Horieate.—That clearly represents your idea? 

Mr. Hatu.—Yes, sir. 

Mr. Hoigate.—Were you in any way generally familiar with the whole bridge? 
Your duties on the traveller, were they continuous, were you always working on the 
traveller ? 

Mr. Hatu.—No, I was driving rivets for a while. 

Mr. Hoicarr.—How long had you been working on the traveller prior to this 
accident ? 

Mr. Hatu.—I should judge about a month. 

Mr. Houeate.—In doing that you would have to traverse the bridge in the morn- 
ing; how did you-get to the traveller? 

Mr. Hatu.—To the traveller? 

Mr. Hoicate.—Yes, did you walk out to the traveller? 

Mr. Hauu.—Yes, I walked out and walked up the angles. 

Mr. Honecatre.—And then you would go back at dinner time? 

Mr. Hautu.—Back at dinner time. 

Mr. Horteate.—And out at 1 o’clock ? 

Mr. Hatu.—Out at 12.45. 

Mr. Houeate.—And return to the shore at six? 

Mr. Hati.—At six. 

Mr. Houicatre.—So when working on the traveller you went over that bridge four 
times a day? 

Mr. Hauu.—Yes. 

Mr. Houcate.—Did you ever notice anything particular in the condition of the 
bridge on those trips, anything that called your attention especially to 
Mr. Hatui.—No, not that I saw myself, but I heard some talk about what had 
been brought up about that bottom chord. There was quite a few the night before 
went down and looked up there and they said: That is kinking in from the heft of 
the wind. 

Mr. Houaate.—Do you know what bottom chord they were talking about? 

Mr. Hatu.—On the Montreal side, I do not know what position it was in really. 

Mr. Hotcate.—And you know nothing of your own knowledge ? 

Mr. Hatu.—No, I did not see it. 
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Mr. Hoteate—You did not see: it 2 

Mr. Hatu.—No, I was just taking the word of my room mate, Harry Briggs, who 
got lost. 

Mr. Houieatre.—Are any of those men to whom you refer at present working for 
the company, are they survivors ? 

Mr. Hatu.—Why there is one with me over in the hospital in Levis; he is known 
as Alexander Beauvais. 

Mr. Houicatr.—Anybody else ? 

Mr. Hatu.—No, I guess all the rest are dead. 
Mr. Houeate.—So that whatever information you got was from Beauvais ? 
Mr. Hatu.—Yes, he told me about his work, where he was working. He was 
riveting on the first point. 
Mr. Houeate.—All I want to know is that is your source of information and your 
only source of information ? 


Mr. Hatu.—Yes. 
Mr. Houieatre.—And you know nothing of it personally ? 
Mr: Hatu.—No. 


Mr. Honteate.—And is that the only point that was brought to your attention? 
Mr. Hati.—Well, yes. 
Prof. GaLBraitH.—Did you ever notice any unusual springing up and down on 
the bridge while you were on the traveller ? 
Mr. Hatu.—The last half day, the last few hours, I might say, it was awful 
springy, and of course we had some iron lowered on the bridge which was laying on 
the deck of the bridge and they were using the boom from the traveller that I was 
on to hoist it up from the bridge and laid it on flat cars, and every time they dropped 
on the cars why it seemed as though it would spring down about a foot under you. 

Prof. GALBRAITH.—How much of a drop was there from the fall to the flat car? 

Mr. Hatut.—Well, it would not be more than may be a foot or so. 

Prof. GALBRAITH.—What kind of pieces were being loaded ? 

Mr. Hatu.—Oh they were the sheave boxes. 

Prof. GALBRaIrH.—This was for the traveller ? 

Mr. Hatu.—For the traveller. 

Prof. GaLBRAITH.—Was any part of the bridge being loaded by the traveller at 
that time ? ; 

Mr. Hatu.—No, sir. 

Prof. GALBRAITH.—How far up and down would you estimate the spring owing 
to this loading? 
~ Mr. Hatu.—Well, I could not mention exactly. 

Prof. GALBRAITH.—I want to know whether it was an inch or a foot ? 

Mr. Hatut.—No. It could not go down a foot because if it did we would not come 


up. 
- Prof. GALBRAITH.—I want your idea exactly. 

Mr. Hatu.—Well it would jar enough so you would notice it good and plain and 
you would feel afraid; you would feel the shock every time they dropped anything. 

Prof. GALBrairH.—Did you notice while you were on this traveller, any side 
motion, as well as the up and down motion ? 

Mr. Hatu.—wNo. 

Prof, GALBRAITH.—Do you know that the motion was up and down? 

Mr. Hatu.—Yes. 

Prof. GALBRAITH.—You could tell that ? 

Mr. Hauu.—Yes, that is the way it felt for us up there. 

Prof. GaLBrairH.—This occurred how long before the accident ? 

Mr. Hatu.—Oh this was about within an hour or two hours before the accident 
happened. 

Prof. GatBraitH.—Haye you noticed that swinging or a similar swinging any 
time before that ? 
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Mr. Hatu—No, sir, not as bad, hardly anyat all. 

Prof. GALBRAITH.—You always felt the traveller safe until the time you speak 
of, a short time before the acident ? 

Mr. Hatu.—Yes, while it felt shaky—of course this was light iron, I do not think 

these little pieces were half a ton even. 
Prof. GALBRAITH.—That you refer to ? 

Mr. Hatu.—Yes, that were loaded on the cars. 

Prof. GALBRAITH.—At the time? 

Mr. ‘Hatu.—Yes, it was not half a ton heft, no, it was not a quarter of a ton 
you might say. 

Prof. GALBRAITH.—You had work on the traveller when the cranes extended out- 
wards towards the end of the bridge were on, and when heavy pieces of iron were 
being unloaded from the cars on to the bridge ? 

Mr. Hatu.—Yes. 

Prof. GatprairH.—And did you notice any motion of the traveller that felt unsafe 
up to that time ? 

Mr. Hatu.—No, sir. 

Mr. Hoxtcate.—Do you recollect that the engine was out far on the bridge that 
same day during the morning or at any time with some carloads of material ¢ 

Mr. Hatu.—No, not any further than the traveller. 

Mr. Honeate.—It was up as far as the traveller? 

Mr. Hatu.—Up as far as the traveller, yes. 

Mr. Houcatr.—And had the engine ever been any further than that before? 

Mr. Hatu.—That is something I could not answer because I do not recollect. 

Mr. Honeare.—Do you recollect what that engine was taking out there, how 
many cars it had with it? 

Mr. Havtu.—It generally had two ears. 

Mr. Hoieate.—On this occasion were they loaded ? 

Mr. Hatu.—No, empty. 

Mr. Hoteate.—I am speaking now of the morning of the same day? 

Mr. Hati.—Well, I did not notice whether they had any cars or engines out 
there in the forenoon, or the afternoon really, but as I say the engine was out as far 
as the traveller, but whether it went any further that day I do not know, that is I 
cannot recollect seeing it or noticing it. 

Mr. Houcate.—When the engine was out there at any time during that day did 
you notice that vibration in the bridge up and down? 

Mr. Hatu.—No. 

Mr. Houcatre.—So that the only time you noitced it was a short time before? 

Mr. Hatu.—When I was loosening the lines on the traveller I was working on. 

Mr. Honeate.—And at that time the engine was not on the bridge? 

Mr. Hatu.—That is, not in my memory, what I seen. 

Mr. Houaate.—Well, now, who else is there that could give us information clearly 
on that point? 

Mr. Hatu.—Oscar Lebarge. He is laid up. He has got a fractured jaw and an 
injured leg. 

Prof. GALBrairH.—Did you notice the behaviour of the centre posts at any time 
during the fall? 

Mr. Hatu.—Everything seemed good and solid to me—no failure that I noticed. 

Prof. GatprairH.—I mean during the accident. 

Mr. Hatu.—During the accident? 

Prof. GALBRAITH.—You could not say? 

Mr. Hatu.—I could not say. 

Prof. GaLBraITH.—You could not see the beginning of the fracture of the main 
posts ¢ 

Mr. Hatu.—No, sir. 


Witness discharged. 
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Mr. Houicate.—Are you an employee of the Phoenix Bridge Company? 
Mr. Hatey.—Not at present; I was discharged. I was, though. 
Mr. Hoxieate.—When did you enter their service in connection with the work at 
the Quebec bridge ? 
Mr. Hatey.—On June 18. 
Mr. Hoteate.—1907 ? 
Mr. Hatey.—June 19. I came here on June 18, and went to work on June 19, 


Mr. Houcate.—In what capacity were you working? 

Mr. Hatey.—dAs an all-round bridge man. 

Mr. Hoteate.—When did you leave the service of the company ? 

Mr. Hatty.—I was discharged. 

Mr. Hoieate—When were you discharged ? 

Mr. Hauey.—After this accident. 

Mr. Horteate.—That was when? 

Mr. Hatry.—August 29. 

Mr. Hotcate.—You have not worked since? 

Mr. Hatrty.—No. 

Mr. Hoxiegate.—But you were in their employ on | August 29 2 

Mr. Hatry.—Yes. 

Mr. Houteate.—Where were you working on August 29? 

Mr. Hatey.—On the top chord traveller, where I always worked. 

Mr. Houcare.—Where was it at that time? 

Mr. Hatry.—(Referring to plan marked Exhibit No. 26.) It was right up here. 
The jib was overhanging out here and I was on the extreme end of the jib. 

Mr. Houcate.—Just indicate where you were. 

Mr. Hatey.—It was the fourth panel. We were standing near the third panel 
and I was out over the fourth panel. The jib rests over this and I was out on the end 
Oi it. 

Prof. GALBRairH.—What did that. panel rest on? 

Mr. Hatry.—On the upper chord of panel No. 3. 

Mr. Houteate.—Wvnen the accident happened what was being done on that 
traveller, and where were you? 

Mr. Hatey.—I was on the extreme end of it. I had been doing some rigging out 
_ there. There was not much of anything being done, we were waiting for iron to 
come out, there was a little lull for half an hour and I was cone a little job that I 
had been waiting for a slack time to do. 

Mr. Houteate.—You say that you had continuously worked on this traveller? 

Mr. Hatey.—I was signal man and any time there was anything to do I was kept 
there busy. Then it was slack and I was out there doing a little job on the rigging. 

Mr. Hotcate.—Since the time that you went there on June 19, you worked 
continuously ? 

Mr. Hatu.—Yes, sir. 

Mr. Houeate.—Every day that the weather would permit? 

Mr. Hatry.—Yes, sir. 

Mr. Hotcate.—And always on that traveller? 

Mr. Hatry.—Yes, sir. 

Mr. Hoteate.—When the accident happened have you any clear recollection of 
what did happen? 

Mr. Hatey.—Yes, sir, I have a very clear recollection of what did happen. 

Mr. Horeare.—Just, shortly, in your own words, tell us what you saw. 

Mr. Hatey.—I was on the extreme end of it and the first thing I knew I caught 
myself going through the air. I realized that the iron fell very much faster than 
I did and left me falling through the air. The next thing I remember I was deep in 
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water. In a short time I came up—I swam up—some planks came up around me, I 
got on the planks and was rescued by a boat on the other side of the river twenty 
minutes or so afterwards, or as soon as they could get over. 

Mr. Houcate.—Had you a view of the structure behind you, as it was falling? 

Mr. Hatey.—No sir, none whatever and heard no noise. I was in the water before 
the noise came. 

Prof. GALBRAITH.—You were fully conscious during the whole of the time until 
you came to the top of the water? 

Mr. Hatry.—Yes, sir. 

Prof. GALBRAITH.—You hung on to this jib as you were falling? 

Mr. Hatey.—I hung on to nothing. What I was sitting on fell away fee me 
and I fell through space. The only thing I hung on to was the plank that I got hold 
of when I came up. 

Prof. GaLBRAITH.—Do you know whether the jib fell faster than you fell; or 
whether you passed it? 

Mr. Hatey.—The jib fell faster than I did. I remember that all right. 

Mr. Hoigate.—F rom what you know was it the whole general structure or some- 
thing of any local nature where you were working that fell? Did the whole structure 
fall as one or are you in a position to say anything at all about that? 

Mr. Hatry.—The way it appeared to me was that it broke off and let that part 
go down and the way I accounted for not hearing any noise was that the anchor arm 
fell afterwards, after the balance had gone. 

Prof. Gatprarru.—What do you mean by saying that part falling off? 

Mr. Hatry.—I mean the whole cantilever arm. 

Mr. Hotcare.—Did your duties take you to any other part of the bridge? 

Mr. Hatry.—No, sir. ; 

Mr. Houicate.—But you passed over the bridge, probably, four times a day? 

Mr. Hatry.—Yes, sir. 

Mr. Horaate.—In passing over have you, at any time, noticed anything extraor- 
dinary ? 

Mr. Hatry.—Yes, sir. 

Mr. Hoicate.—Was your attention called to it or did somebody draw it to your 
notice? 

Mr. HaAtry. 
and looked at it. 

Mr. Houaate.—Who ealled your attention to it? 

Mr. Hatry.—My partner, Mr. Cook, who is now dead. 

Mr. Hotcatr.—When your attention was called to this particular thing you exam- 
ined it? 

Mr, Hatny.—yYes, sir. We decided that right when the whistle blew that night 
we would go down and look at it. That was on August 28. 

Mr. Houeate.—Was there only one point or more than one point? 

Mr. Hatry.—Our attention was called to one point and we examined several 
points and found several points defective, too. 

Mr. Hoicate.—Beginning with the point that Mr. Cook pointed out to you can 
you designate accurately what that was? 

Mr. Haury.—Yes. 

Mr. Houeatr.—Can you show it on this plan? (Referring to plan marked Exhibit 
No. 26.) 

Mr. Hatry.—Yes, sir. 

Mr. Hoicatt.—How do you know these parts—by their erection numbers? 

Mr. Hatey.—I am not very well acquainted with the erection numbers. I had 


nothing to do with the erection numbers. I only did as I was told. I know the 
names of the different sections. 


My attention was called to it by somebody, and then I went down 
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Mr. Hoteate.—Just indicate on this plan. (The witness indicated the splice 
marked No. 9 on the Quebec side of the cantilever arm of the lower chord). 

Mr. Houeate.—lIs that it ? 

Mr. Hatry.—Yes, sir, that is what my attention was called to. 

Mr. Houeate.—Did you examine it ? 

Mr. Hatny.—Yes, sir. 

Mr. Hoteate.—What did you find ? 

Mr. Hatry.—I found that it was bulging out on both sides. 

Mr. Houeate.—The splice was ? 

Mr. Hauey.—Near the splice and the splice itself as well. 

Prof. GALBRAITH.—Which chord ? 

Mr, Hatry.—On the Quebec side. 

Prof. GALBRAITH.—You say it was bulging out? Is that the splice ? What was 
bulging out ? 

Mr. Harey.—This chord. 

Prof. GaLBrairH.—That is the chord of panel 8 ? 

Mr. Haury.—Yes. 

Prof. Krerry.—What was bulging actually ? What part of the splice ? 

Mr. Hatey.—All the webs and the chord. There were four webs and this ‘chord, 
two outside ones and two centre ones and they were all giving way. The two out- 
side ones were going out. 

Prof. GALBRAITH.—F rom the centre of the bridge ? 

Mr. Hatey.—Yes, sir. 

Prof. Krerry.—Then you say thai all four webs were bending towards Quebec 2 

Mr. Hatry.—No, the inside web was bending towards Montreal and the outside 
web bending towards Quebec, showing that there was too much compression put on 
and it would not stand the strain and it was giving. 

Prof. Kerry.—And the centre webs were comparatively slight, were they ? 

Mr. Hatty.—No, they were not. They showed the wobble. 

Prof. Kerry.—The centre webs were twisted like that (indicating) ? 

Mr. Hatey.—Exactly. 

Mr. Hoicate.—I do not think that is what he said. 

Prof. Kerry.—We understand that the web on the Quebec side was bent out 
towards Quebec ? 

Mr. Hatry.—That is what I said. 

Prof, Kerry.—The web on the Montreal side was bent out towards Montreal ? 

Mr. Hatry.—Yes, sir. 

Prof. Krrry.—And the two centre webs were bent into a very long § shape ? 

Mr. Hatey.—Yes, as close as you can get at it. 

Prof. Krerry.—What did the lacing show ? 

Mr. Hatey.—It was bent down in one space and up in another space. Some of 
it showed a bend sideways and kinked. 

Prof Krerry.—The lacing was bent in different ways ? 

Mr. Hatry.—Yes, sir, in between the rivets. Across from one web to the other 
one lacing would be bent down and the next bent up and several of these showed a 
bend. 

Prof. GALBRAITH.—What distanice along this chord No. 8 did you see the lacing 
in that shape ? 

Mr. Hatey.—At that particular point, about four feet. 

Prof. GaLsraitH.—That would cover this whole panel of lacing—about one 
square of lacing ? 

Mr. Harry.—Yes. 

Prof. GALBRAITH.—You did not see any other squares of lacing which were bent ? 

Mr. Hatey.—Not at that point. 

Mr. Hortcatr.—This examination was made at what hour and on what day ? 

Mr. Harey.—A quarter past six on August 28. 
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Prof. GALBRAITH.—You are speaking of the lacing on chord 8 2 

Mr. Hatry.—Yes, sir. 

Mr. GauprairH.—Next to the cover plate and the joint ? 

Mr. Hatey.—Yes, sir. 

Mr. Horeate.—Did you make an inspection of it afterwards ? Did you see it 
again ? 

Mr. Hatry.—No, I never saw it any more. 

Prof. Kerry.—When did Mr. Cook see it first 2 

Mr. Hatey.—Mr. Cook saw it the same time I did. 

Prof. Krrry.—Did he mention it to you ? He had seen it previously ? 

Mr. Hatry.—He had been told about it previously. 

Prof. Kerry.—Who told him ? 

Mr, Hatey.—Mr, Britton. 

Prof. Krrry.—Is he alive still? 

Mr. Davinson.—Yes, he is here. 

Prof. Krrry.—You say that the webs of the chords were bent close to the cover 
plate on the 8th chord and you also say that there was a bend at the joint. What 
was there at the joint? 

Mr. Hatry.—The splice showed that the webs had never fitted up close like they 
showed. They showed warped beside the cover plate where it had been riveted on. 

Prof. Kerry.—It was buckling up, like? 

Mr. Hatry.—Where they meet together they do not meet flush? 

Prof. GaLBrarru.—They were open more in one part than in another? 

Mr. Hatry.—At the bottom corner one stuck out & or a + of an inch. 

Prof. GALBRAITH.—Sideways ? 

Mr. Hatry.—Yes, sir. 

Prof. GaLBRaIrH.—Were the side cover plates not opposite ? 

Mr. Hatey.—That is what I am speaking of. 

Prof. Kerry.—That is to say that the two sections would be something like that? 
(indicating.) - 

Mr, Hatry.—yYes, they did not meet evenly. 

Prof. Kerry.—How were the cover plates fastened at that time? 

Mr. Hatry.—The splice was all riveted up. 

Prof. Krerry.—And the webs of the two adjacent pieces were not in line? 

Mr. Hatey.—No, sir. 

Prof. Kerry.—Was the cover plate bent? 

Mr, Hatry.—Yes, it showed a bend right at the splice. 

Prof. Krerry.—It had been actually hammered in together in contact and then 
riveted ¢ 

Mr. Hatry.—Exactly; drawn in and jacked in until the metal was in contact and 
then riveted, 

Prof. GALBRAITH.—Was there a similar appearance in the case of the inside splice 
or the cover plate on the other side of the girder? 

Mr. Hatey.—It is the splice plates I refer to on both sides. 

Prof. GALBRAITH.—How many splice plates are there in the whole chord? 

Mr. Hatey.—Kight. There are four webs and two splice plates for each web. 

Prof. GALBRAITH.—You are testifying now to Mr. Kerry about the condition of the 
outside splice plate? That is what your previous testimony has been in reference to? 

Mr. Hatry.—The outside and inside, both. 

Prof. Garsraira.—I am asking you about the inside. Were all of the splice 
plates—the eight splice plates you say were in that joint—deformed sideways ? 

Mr. Hatry.—I did not look at the inside ones. In order to do that you would 
have to get down and look up and there was no scaffold. 


Prof. GALBRaIrH.—They were covered so that you could not see them ? 
Mr. Hatey.—No, sir. 
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Prof. GALBRAITH.—You saw nothing on the inside splice plates? 

Mr. Hatry.—At that time. 

Prof. GALBRAITH.—You are clear on that? 

Mr. Hatry.—Yes, sir. 

Prof. GALBRAITH.—I understood you to say a little while ago that the inside splice 
plates were displaced. You withdraw that? You are not sure? 

Mr. Hatey.—If you understand me right—— 

Prof. GALBRAITH.—We do not understand each other perhaps. 

Mr. Hatey.—I am speaking of the inside web and the outside web. There are 
two centre webs. I did not look at them because you have to have a scaffold to look 
at them from underneath. There was no scaffold and consequently I did not look 
at them. But I had seen that splice. I had noticed it previously. 

Prof. GaLprairH.—And if there is anything taken down in the evidence referring 
to the splicing of the inside webs, you withdraw it? You say nothing about that? 

Mr. Hautey.—Yes. 

Prof. GaLBrairH.—That is what I want to get clear. 

Prof. Krerry.—Going back to the fact that the webs and the two members on each 
side of the splice did not line have you any idea whether that was there when the 
member was put up? And if so, for how long? 

Mr. Hatry.—On August 8 I was down there. I was not here when the member 
was put up. I walked down from that bottom chord right down to the shoe and I 
noticed that there was a great change between August 8 and August 28. 

Prof. Kerry.—You did not notice anything wrong at all in that member or in that 
joint on August 8? 

Mr. Harrey.—I say yes; decidedly so. I noticed a great difference. 

Prof. Kerry.—But on August 8 did it look all right? 

Mr. Hatry.—No, it did not. 

Prof. Kerry.—What looked wrong on August 8? 

Mr. Hatry.—The plates were lying off on a scaffold. They were about to be 
riveted up. They were trying to get it in position to rivet it and they had four jacks 
there and they were trying to get these webs together flush so that they could rivet it. 

Prof. GALBRAITH.—That is flush sideways? 

Mr. Hatey.—Yes. That was August 8, and I did not see it any more till August 
28. It was all riveted up then. 

Prof. Krerry.—Were all the inside ribs out of line? 

Mr. Hatry.—Yes. 

Prof. Kerry.—It was all uncovered when you were there? 

Mr. Hatry.—Yes, sir. 

Prof. Kerry.—Was each web on one side of a joint opposite each corresponding 
web on the other side of the joint? 

Mr. Hatey.—No, they were not clear past, but they were projecting about half 
an inch. 

Prof. Kerry.—Was each case the same way. Take the two webs on the Quebec 
side; we will say that one is projecting half an inch towards Quebec. Then, take 
the centre web; would that also be projecting half an inch towards Quebec? 

Mr. Hatey.—Not necessarily. I noticed that. In one case two went one way 
and in the other case two were divided, one each way. 

Prof. Kerry.—I think we might ask the witness to make a sketch showing how 
these did lie in the two cases. (Witness made a sketch which was filed and marked 
Exhibit 27.) 

Prof. Kerry.—Jacks were being used to bend the cover plates in. 

Mr. Hatry.—Jacks were being used right in between these webs to shove them 
together. 

Prof. Kerry.—I notice that sections A, C and D of the 9th chord are shown in 
the sketch (Exhibit 27) as projecting towards Quebec and section B of the same chord 
is shown projecting towards Montreal. Is this correct? 
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Mr. Hatey.—That is correct? 

Mr. Hotgats—Have you anything explaining that apparent discrepancy? 

Mr. Hatey.—Too much weight being put on before the point was riveted. 

Mr. Gatpraitu.—tIs that your full answer to that question ¢ 

Mr. Hatey.—Yes, sir. 

Mr. Houcare.—What about the cover plate at that time? 

Mr. Hatey.—It was not riveted—just bolted or partially bolted on the bottom. 

Prof. Garprairu.—That cover plate was on chord No. 8% 

Mr. Hatey.—Yes. 

Prof. GALBRAITH.—Riveted ¢ 

Mr. Hatrty.—No. 

Mr. Hoicate.—We are speaking of this on the 8th or 28th of August. 

Mr. Hatty.—On the 8th. 

Prof. GatBrairh.—How did you measure these displacements you speak of ? 

Mr. Hatey.—With a rule. 

Prof. Krrry.—These are actual measurements ? 

Mr. Hatny.—Yes, sir. 

Prof. Kerry.—That was the only measurement you made, Mr. Haley? 

Mr. Hatey.—The only measurement ever I made. 

Prof. Kerry.—We have not yet examined the plans of the bridge. Were there 
any of the splice plates connected to the member when it arrived or were they all 
fastened to both members at the bridge? 

Mr. Hatry.—I do not know how they arrived from the shops. 

Prof. Kerry.—At the time of your inspection on August 8, were any of the joint 
plates riveted to the chord members? 

Mr. Hartry.—No. 

Prof. Krrry.—How many were in place and how were they fastened ¢ 

Mr. Hatry.—They were fastened by bolts and the splices placed inside and the 
ones on the outside as well. The splice was about two-thirds bolted up on the out- 
side. Some holes had nothing in them at all. 

Prof. Kerry.—And the inner splices? 

Mr. Hatry.—I did not notice how many bolts were in them. It was dark up 
there. 

Mr. Honcare.—Were there bolts in them at all? 

Mr. Hatrey.—Yes, there were some bolts up there. 

Prof. Kerry.—Were the upper and lower cover plates in place? 

Mr. Hatey.—The lower cover plate was lying on the scaffold and the upper one 
was in its place. 

Mr. Hoicate.—You had to see the joint from the seaffold? 

Mr. Haury.—Yes, sir. 

Mr. Hoxuearre.—The upper cover plate was bolted ? 

Mr. Hatry.—I do not know how the upper plate was put on. I got right down 
underneath and laid down on my back and measured these points and looked up there. 

Prof. GALBRAITH.—You measured from underneath ? 

Mr. Hatry.—Yes, sir. 

Prof. GALBRAITH.—Why did you not do it from the upper side ? 

Mr. Hatny.—The cover plate was put on. I could not see anything. 

Prof. GaLBrairH.—Bolted or riveted ? 

Mr. Hatry.—I do not remember. It must have been bolted. 

Prof. GatBrairH.—The lower cover plate was completely off ? 

Mr. Hatry.—Yes, sir. 

Prof. GaLBrairH.—And the side splice plates were in position ? 

Mr. Hatry.—Yes, sir; that is, they were hanging loosely—not exactly loosely 
either, but they were not full of bolts. The riveters had been there and were in the 
act of tightening them up and trying to get them in place. 


one. 


' plates. 
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Prof. GALBRAITH.—Did you make a careful count of the number of these spliced 
ones ? 

Mr. Hatry.—No. 

Prof. GALBRAITH.—I am not speaking of the bolts now. I am speaking of the 
plates themselves. Did you make a careful count of the number of splice plates on 


the sides of the rib ? 


Mr. Hatry.—No. 
Prof, GALBRAITH.—Are you sure as to the number of them ? 
Mr. Hatey.—No, I am not sure whether there were two plates on the outside or 


Prof. GaLBrairH.—Since that has that doubt entered your mind ? 
Mr. Hatry.—I never looked closely. 
Prof. GaLBraITH.—You testified a few moments ago that there were eight splice 


Mr. Hatey.—There were 4 webs. I took it for granted that there would be 8 splice 
plates. 

Prof, GatBrairu.—But you had an opportunity of seeing them? 

Mr. Hatry.—I know. 

Prof. GALBRAITH.—You were testifying to what you had seen and you testified 
that there were 8 spliced plates ? 

Mr. Hatry.—Yes. 

Prof. GaprairH.—Do you still testify to that effect ? 

Mr. Hatey.—I could not swear as to whether there were 8 spliced plated) or not 


- because I did not count them. 
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Mr. Houieate.—And yet you measured these variations with a rule ? 
Mr. Hatry.—Yes, sir; there were three of us and we noticed it in particular. 
Prof. Krerry.—Will you mention the other two ? 
Mr. Hatry.—The other two are Mr. Joe Ward and Mr. George Cook. 
Prof. Kerry.—Were they both in the accident ? 
Mr. Hatey.—Yes. 
Mr. Daviwson.—No, Mr. Ward was drowned before. 
Mr, Hatey.—Mr. Ward was drowned about two weeks before. 
Mr. Davipson.—They were both drowned ? 
Mr. Hatry.—Yes, sir. 
Prof. GaLBraItH.—Are you sure about the direction of the displacement up or 
down the river that you have shown on this plan ? 
Mr. Hatny.—Yes, sir. 
Prof. Ga.LBrairH.—Absolutely ? 
Mr. Hatry.—Yes, sir. 


Prof. GALBRAITH.—You cannot remember about that upper cover plate. You say 


that it was'in position; you cannot es whether the whole of it or part of it 


was riveted? 

Mr. Hatry.—I did not notice at all particularly. I jumped right down on the 
scaffold and looked at the bottom. 
Mr. Hoieate.—Was this variation that you have seen here the same all the way 
up the chord? 
Mr. Hatry.—No, it was not so bad at the top. It was dark up at the top, and 
it seemed as if it ran out. 
Mr. Houeare. If that variation existed on the top of the chord would it have 


; been possible to have had the cover plate bolted up? 


Mr. Hartzey.—I do not think it would—not that much in. 

Mr. Houcare.—How much variation in the abutting of these chord sections would 
be possible if the upper cover plate were bolted to both sections of the chord ? How 
much variation would there be in the holes to permit of any slight variation ? 

Mr. Hatry.—The bottom could swing half an inch over and the top cover plate 


~ would hold. 
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Mr. Hoxieate.—How much variation on the top? 

Mr. Hatey.—There could not be any. 

Mr. Hortgarr.—Were the conditions such that they must have abutted properly on 
the top? 

Mr. Hatry.—Pretty nearly so. 

Mr. Houteate.—Then this variation you have marked on Exhibit 27 is the maxi- 
mum divergence at the bottom ? 

Mr. Hatey.—Exactly. 

Mr. Houicgate.—Diminishing to nothing at the top? 

Mr. Hatey.—It looked that way. It was dark up there and it looked to run out. 

Mr Ho.eate.—Then you mean that there was a twist in one or other of these 
chord sections ? 

Mr, Hatry.—Yes, sir. 

Mr. Houcate.—Would you call that a wind? 

Mr. Hatey.—Yes, a little wind in it. Instead of calling it a wind, it would seem 
more proper to say that it kicked to one side. 

Mr. Houtcate.—lIf it had done that would not that exist in the next joint of No. 9? 

Mr. Hatey.—The next panel, you mean? 

Mr. Hoieate.—Yes? 

Mr. Hatry.—In the splice down here (indicating) ? 

Mr. Hoieatre.—Yes ? 

Mr: Hatey.—I do not know that it is necessary for it—no. This is the panel point 
(indicating). I walked down the lower chord to the main pier and right up the other 
side, and my reasons for doing so were that I had never been there before. I simply 
went to see that big pin and big shoe, as I expected to quit—to leave the job. 

Prof. Krrry.—The ribs of the chord were built of three pieces ? 

Mr. Hatry.—I do not know whether they were or not. 

Prof. Kerry.—Were they tight together, or did you notice any bending in the rib? 

Mr. Hatry.—They were tight together. 

Prof. Krerry.—The rib itself was 2 

Mr, Hatry.—Intact. 

Prof, Kerry.—Intact 4 

Mr. Hatry.—I do not know whether there were three pieces or five pieces. You 
have to look very closely to tell how many pieces there are when they are tight 
together. 

Mr. Houeare.—I was asking a little while ago when you discovered the joint illus- 
trated on your sketch (Exhibit No. 27), did you examine the next joint in the chord in — 
either direction ? 

Mr. Hatry.—No, sir; I walked straight down to the shoe. It is August 8 I refer 
to now. 

Mr. HouieGare.—Did it not occur to you that if one or other of these were out of 
place, in the shape in which you describe it, you might find something to explain it 
in the next joint ? 

Mr. Hatry.—All the explanation I wanted was the extreme load on the end of it 
and the point not riveted up. 

Mr. Houcare.—As a matter of fact, you did not examine the rer joints ? 

Mr. Hatry.—No, sir. 

Mr. Houcare.—From where you were did you observe anything in either of these 
joints, or any other joint, or anything else, that in your mind was not correct? 

Mr. Hatey.—Not on August 8. 

Mr. Houeare.—Did you on August 28? 

Mr. Hatry.—Yes. 

Mr. Houcate.—From this point? 

Mr. Hatey.—Yes. 
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Mr. Houieate.—That is panel point No. 92 

Prof. Kerry.—Now, we have looked into this distortion you saw on August 8, and 
you tell us you noticed several things. Will you tell us the others? 

Mr. Hatey.—On August 28 I noticed several things. 

Prof. Krerry.—You did not take particular notice of any other defects between 
August 8 and August 28? 

Mr. Hatry.—No, sir. 

Prof. Kerry.—No new ones developed ? 

Mr. Hatty.—No, sir. 

Prof. Kerry.—What did you see on the 28th? 

Mr. Hatey.—I saw this point as I described to you before, and I went right below 
it—this splice between chord 10 and chord 9. I saw the joints at panel point 9 and 
panel point 10 on the Quebec side of the cantilever arm, being the splice at the other 
end of chord 9 already referred to. 

Prox. Kerry.—What condition were these joints in? 

Mr. Hatey.—I stood up at the splice near panel point No. 9, and looking down 
at No. 10 you could see the bulge on both outside and inside. 

Mr. Hatey.—On August 27, at 5.45 p.m., I went down to the joint near panel 
peint 9 on the Quebec side of the cantilever arm and looked towards the main pier. 

Prof. Krrry.—Now, go ahead and tell us what you saw. 

Mr. Hatry.—I saw those bulges in this chord. 

Mr. Houeate.—You saw bulges in the lower chord in panel 9, somewhere in panel 
9 near panel 10. 

Mr. Hatry.—Near the splice. 

Prof. GaLprairH.—About how long is that bulge? 

Mr. Harey.—That bulge there means about three feet and this one about two feet. 

Mr. Hotcate.—I have indicated the location of these bulges on the sketch marked 
“97—A,’ 

Prof. Krerry.—Will you mark the extent of that bulge out of line? 

Mr. Harey.—I stepped up here and took a look and it looked to me about an inch 
and a half. 

Prof. GaLBrairH.—You had better put in the word ‘ apparently’ because you did 
not measure it. 

Mr. Hatry.—Yes, sir. 

Mr. Hoicate.—Where does it begin ? 

Mr. Hatey.—Just outside the splice. 

Prof. Kerry.—It commenced just about the end of the spliced plate? 

Mr. Hatry.—Yes. 

Prof. Krerry.—I notice on the sketch, Mr. Haley, that only two of the ribs were 
bent, is that correct? 

Mr. Hatry.—I just looked from the bed, I did not examine the centre ones. 

Prof. Kerry.—You were standing on the lower chord at the time? 

Mr. Hatry.—Yes, just over point 9. 

Prof. Krrry.—OContinue ? 

Mr. Hartey.—That is all I saw. On this chord directly opposite point 9 on the 
north side the same thing was visible. 

Prof. GALBRAITH.—Panel 9? 

Mr. Hatry.—Panel 9, yes, between points 8 and 9. 

Prof. GaLBrairH.—You say that on the other side of the bridge directly opposite 
the panel point already spoken of, a similar thing was observed ? 

Mr. Hatry.—Yes, sir. 

Prof. GaLBrairH.—Where were you standing when you observed this? 

Mr. Hatry.—I walked up across the ladders over there and stood on top and it 
was very visible and I did not make any further examination. 

154—vol. ii—8 


114 ROYAL COMMISSION ON COLLAPSE OF QUEBEC BRIDGE 


7-8 EDWARD VII., A. 1908 


Prof, Kerry.—You stood at panel point 9 on the Montreal side? 

Mr. Ha.tey.—Yes, sir. 

Prof. Kerry.—And were the bulges in the same direction ? 

Mr. Hatry.—The bulges I saw were just on the two outside, the same as this. I 
did not look on the inside. This splice was not riveted. 

Prof. Krerry.—The splice on the Montreal side was not riveted? 

Mr. Hatey.—The splice on the Montreal side was not riveted. 

Prof. Kerry.—The plates were in place for riveting? 

Mr. Hatey.—The plates were the way they had been left from the time it ee been 
put up, the riveters had just got there and had not started in yet, just swung their 
scaffold. 

Prof. Kerry.—Was there any displacement visible at this joint, were the webs 
out of line, or anything as in the other case? 

Mr. Hatey.—Oh, yes, in connection with the webs, I did not look at these. 

Prof Kerry.—The witness saw no displacement at the splice, he did not look for it. 

Mr. Hatry.—But I saw the bulge, that was visible from the top in each side. 

Prof GaLBrairu.—Outwards in both cases from the centre line of the chord? 

Mr. Hatty.—Yes, sir. 

Prof. Krrry.—On the 28th were all the spliccd plates at panel point 9 on the 
Quebec side in place? 

Mr, Hatry.—Yes, sir. 

Prof. Krerry.—Splice and cover plates? 

Mr. Hatry.—The cover plate on the bottom side, I do not know if it was there; 
I expect it was there, there was no seaffold under it and I did not get under it to look; 
I am not positive. 

Prof. GALBRAITH.—You mean then that all the splice plates, the side plates and 
also the top cover plates were there, you do not know about the bottom cover plate? 

Mr. Hatry.—No. 

Prof. Krrry.—This is from outside. observation without special examination ? 

Mr. Hatry.—Yes, sir. 

Prof. Krrry.—You just looked at it, you did not go into it to see? 

Mr. Hatry.—Only I put a mark on it, that is all. 

Mr. Houcatre.—On your visit of the 28th, is not your recollection clear with 
regard to the bottom plate being fastened to the chords? 

Mr. Hatry.—On the 28th I had no way of seeing the bottom at all. 

Mr. Hotcate.—Now on your examination of the 8th it was absent? 

Mr. Hatry.—There was a scaffold there then, and it lay right on the scaffold? 

Mr. Houieatr.—And its absence and the presence of the scaffold there enabled you 
to make this very close observation ? 

Mr. Hatry.—Yes, sir. 

Ba Houeate.—The absence of that plate was rather a notable thing, was it 
not ¢ 

Mr. Hatry.—It was indeed, yes. 

Mr. Houaats. Then on your second visit, is it not reasonable to think that your 
attention would be called almost first of all to the bottom plate? 

Mr. Hatry.—No, no. 

Mr. Horcarr.—For this reason, I mean, I am only mentioning what is in my 
mind; its absence enabled you to make these observations before. 

Mr. Hatry.—Yes, sir. 

Mr. Houcate.—Now, then, you must know whether that plate was on at the time of 
your second examination, or whether it was not on? 

. es Hatey.—Oh, no, not necessarily. I told you I stepped on the top of the 
chord. 

Mr. Houcatre.—The scaffold was gone and the plate not lying there. 

Mr. Hatey.—Understand that the plate is four feet in depth and there is no way 
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of getting under unless you get a line and get under there, and I did not make that 
xamination. It was enough for me. [I said: I will put a mark on that, and if it is 
any worse to-morrow, I am gone from here. 

Mr. Houeate.—A mark on what? 

Mr. Hatey.—I looked all along the line of rivets, and the first rivet out beyond 


the rest I put a chalk mark on it; at least Mr. Cook did, and the second rivet was just. 
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half way out. That is, the plate had bulged so it was just half way. 

Prof. GALBRAITH.—Which plate? 

Mr. Hatry.—The outside one of the chord, and he drew a line half way across 
and I said: To-morrow night I am going to have a look at that and if that is gone 
any further we will be able to tell by looking at these rivets. 

Mr. Stuart.—That is the Montreal side? 

Mr. Hatey.—That is the Quebec side. 

Mr. Honegatr.—Was it impossible for you to have seen whether or not the plate 
was on on the 28th? 

Mr. Hatty.—Quite so. 

Mr. Horcate.—You could not have seen whether that plate was in or not? 

Mr. Hatry.—Well, I could have, I suppose, if I had gone: to some trouble. 

Mr. Houcate.—But you did not. 

Mr. Hatey.—TI did not, no. 

Mr. Hoteatre.—Do you know in any other way, whether that plate was or was 
not on? 

Mr. Hatey.—No, sir. 

Mr. Hoxcatr.—You have already said that if the top plate were in position that 
the holes would draw the chord sections together at the top? 

Mr. Hatry.—Yes, sir, 

Mr. Houteare.—Now, if the bottom plate had been placed on and bolted or riveted, 
would the remaining portion of the chord be brought into its proper position ? 

Mr. Hatey.—It would if it met the hole, but if they reamed away about three- 
quarters of an inch it would not. 

Mr. Hoteate.—Then all the holes would have to be reamed so as to fit the position 
correctly ? 

Mr. Hatty.—Yesg, sir, 

Mr. Hoieatr.—Do you know whether that was done or not? 

Mr. Hatey.—I am not prepared to swear whether that was reamed or not. 

Mr. Houicats.—Did you hear anything about it? 

Mr. Hatey.—I know the reamers were working all the time around there. 

Mr. Hotcatr.—Then the plate must have been on? 

Mr. Hatry.—I could not tell you whether the plate was on or not, the bottom 
plate on the 28th. 

Mr. Houcate.—lf the reamers were working on it 
Mr. Hatey.—Because my attention was called so forcibly to this. 

Mr. Hotcatrt.—TIf you believed the reamers were working: on it, you must have 
believed the plate was on? 

Mr, Hatey.—I thoroughly believe the plate was on, because the point was all 
riveted up. 

Prof. Kerry.—You mean there was a force of riveters working on the bridge, but 
not at this particular point? 

Mr. Hatey.—Not at this particular point. I never saw anyone working with a 


-reamer at this point, but I know there were reamers working at different points where 
they were needed. 


Mr. Houtcatrz.—You cannot say who put that plate on? 

Mr. Hatey.—No, sir, I cannot tell you only what I know. 

Prof, GatprairH.—Referring now to the corresponding panel point on the other 
side of the bridge, you saw that when? 
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Mr. Hatey.—On August 28. 

Prof. Garpraira.—At what hour? 

Mr. Hatey.—At a quarter of six, the same hour. 

Prof, GALBRAITH.—Who were with you? 

Mr, Hatey.—Mr. George Cook, Tom Callihan and Harry Briggs. 

Prof. GaLBrairH.—Did you visit that after you had completed your observation 
of the joint you have spoken of ? 

Mr. Hatry.—Yes, sir, right after. 

Prof, GaLBRAITH.—Right after? 

Mr. Hatry.—Yes, sir. 

Prof. GALBRAITH.—How many splices or cover plates were attached to the chord 
at that time? 

Mr. Hatry.—I simply looked at the two outside plates of the chords, and they were 
both attached, but they were not full of bolts. 

Prof. GatprairH.—Was the top cover plate in position? 

Mr. Hatry.—Yes, sir. 

Prof, GALBRAITH.—Was it riveted ? 

Mr. Harey.—No, sir. 

Prof. GatBraitH.—It was bolted? 

Mr. Hatrty.—Yes, sir. 

Prof. GALBRAITH.—Did you see the bottom cover plate? 

Mr. Hatry.—No. 

Prof. GaLsraira.—Not even from the side of the bridge first examined? 

Mr, Harry.—No, sir. 

Prof. GALBRAITH.—Where were you standing when you made the examination of 
this joint ? 

Mr. Hatry.—On the top of the bottom chord. 

Prof. GaLprairu.—Was there anything to interfere with your view in looking 
across to the corresponding joint on the other side of the bridge? In other words, 
yecould you see underneath in any degree or did you try? 

Mr. Hatey.—I did not try. 

Mr. Hoxieate.—Where you saw the bulge in the two outside ribs of the lower 
chord in panel 9 in the Quebec side of the bridge, did you notice the effect that that 
bulging might have had on the lacing? 

Mr. Hatrey.—Yes, sir. 

Mr. Hoxncarr.—You might describe what you saw ? 

Mr. Hatry.—I have already described that. In some places it was down, and in 
other places it was bent up. 

Mr. Hoieate.—Was the bulge, as you have shown it on sketch 27-A, exactly in 
the two outside ribs? 

Mr. Hatry.—Well as I jcould come to it. 

Mr. Hotaate.—The bulge was in the opposite direction in the two ribs? 

Mr. Hatry.—Yes, sir. 

Mr. Hotaatre.—So that the space between the centres of those two ribs would be 
the original distance apart, plus the total bulge on each side. 

Mr. Hatrey.—Yes. 

Mr. Houcate.—Then were the hone angles still attached to the chord? | 

Mr. Hatry.—Yes, sir. 

Mr. Hotcatr.—Were any of the connections broken ? 

Mr. Hatry.—No, sir. 

Mr. Houtcate.—Now, you have said that some of the lacing angles were bent up 
and some down. How do you describe that? 

The witness described the lacing by means of the plan. 

Mr. Hoxieate.—From what you have described here it would appear that the only 
tendency wouldl be to pull on these bars. I do not understand how any of them 
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- could have been bent up; I speak now of the lacing angles. How do you account for 
any of them being bent up. 

Mr. Harey.—I will tell you, it is very simple to me. I did not describe any 
below here at all (indicating). I spoke of compresssion and when it shoves together, 
_ these things have naturally got to go some way or other. 

Mr. Hoteate.—Which, the lacing angles? 

Mr. Hatey.—The lacing angles, yes. 

Mr. Hoteate.—Let us first of all confine ourselves to the bulge. Was there any 
change observable in the lacing bars at the bulge? 
Mr. Hatey.—None that I could notice, but just behind the bulge. 
Mr. Hoteate.—Was there any observable distortion or bulge where you did notice 
the change in the shape of the angle lacing? 

Mr. Hatry.—There was down in the centre of the chord. That is, I mean the 
centre of the outside web, the top and bottom edges of the outside web were separated 
b3 a very heavy angle, and this did not show so much as it did down in the centre; this 
bulge is down along in the centre. 

Prof. GaLBrairu.—You are speaking now just of the outside rib? 

Mr. Hatey.—yYes. 

Prof. GALBRAITH.—And there are angles on both top and bottom of the outside rib? 

Mr. Hatry.—Yes, sir. 

Prof. GaLBrairH.—You put your eye along the outside line of these angles, did 
you? 

Mr. Hatry.—Yeg, sir. 

Prof. GALBRAITH.—This is the joint between 10 and 9 on Exhibit 27-A? 

Mr. Hatry.—Yes, sir. 

Prof. GatBrairH.—The bulge outwards on each side you said was 14 inches ap- 
parently out of line? 

Mr. Hatry.—Yegs, sir. 

Mr. Hoieare suggested an adjournment in order that a sketch might be made by 
Mr. McLure for the use of the Commissioners in examining Mr. Haley, in order to 
avoid confusion in his evidence between the two sketches which had been used in his 
examination. 


The Commission took recess. 


AFTERNOON SESSION—FIFTH DAY. 


Epwarp A. Hoare, Chief Engineer, Quebec Bridge Company, recalled. 


Mr. Hoteare.—Mr. Hoare, we asked you for some further papers to be put in? 

Mr. Hoare.—One was in answer to that question, as to the number of times I 
visited the bridge during erection. I have written out my answer, thought over it and 
written it out. It was an incomplete answer. (Reading): 

In answer to question as to number of times I visited the bridge during erection, 
T find that I have not noted each trip, as at times when work was active my trips were 
often daily. I can also positively state that with the exception of the time required 
for visits to Phenix Bridge Company’s works at Phenixville, and for other official 
purposes, connected with the Bridge Company’s business, my visits were at least three 
times a week. Having telephone. communication from the Quebec office and my 
residence it was my daily custom, with few exceptions, to call the bridge office to 
know what kind of work was in progress or going to be done that day, and if it was 
[reparation work or moving the traveller, I generally remained in the office. 

I can also positively state that since the commencement of any kind of work 
for the Quebec Bridge Company I have never taken any vacation and have always 
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been within call and never off duty more than forty-eight hours at a time and then 
only once or twice a year. 

You also asked me to file my professional record, to be more exact than the 
general information I gave you. This will take the place of my incomplete evidence; 
it is supplementary to my former evidence. I could not remember dates, I had to 
refer to some back records to get that statement. I submit this document: 


PROFESSIONAL RECORD OF E. A. HOARE. 


1866 to 1868 inclusive, in engineer’s office, London, England, and on marine works 
connected with same. 

1869 to end 1870, assistant engineer on Toronto, Grey and Bruce Railway. 

1870 to 1872, resident engineer Great Northern Railway construction of Glencoe 
and Fort Erie loop line. 

1873, after completion of loop line, appointed resident engineer on Wellington, 
Grey and Bruce branch lines between main line Great Western Railway and Lake 
Huron. 

1873 to end of 1883. Appointed resident engineer by North Shore Railway Com- 
pany on line between Quebec and Montreal, afterwards assistant chief engineer under 
commissioners appointed by provincial government of Quebec, to take over and com- 
plete the North Shore Railway between Quebec, Montreal and Ottawa, now a part 
of the Canadian Pacific Railway system. 

1884 to 1889. Chief engineer and superintendent for H. I. Beemer, Bee 
on railway construction, terminals, work shops and water works. 

From July 1889 to autumn of 1900. Chief engineer, Quebec and Lake St. John 
Railway and for about half that period at the same time chief engineer of Great 
Northern Railway between Riviére a Pierre Junction on Quebec and Lake St. John 
Railway and Hawkesbury, Ontario, the latter railway being controlled by the Quebec 
and Lake St. John Railway Company. 

From last date to present time chief engineer Quebec Bridge and Railway Com- 
pany. 

Exclusive of the Quebec Bridge and Railway Company’s works, the other work 
included about 27,000 feet of bridging, the majority being of steel on masonry piers 
and many deep water foundations. 


Mr. Houcatr.—Then there were certain reports of inspectors? 

Mr. Hoarr.—Yes, I would like to put on evidence a package of inspectors’ reports 
ee were sent to me by Mr. Edwards from Pheenixville, the chief inspector at Phcenix- 
ville. 

(Three packages of papers produced, filed and marked as Exhibit No. 28.) 

Mr. Houcatre.—Then, Mr. Hoare, we want the diary of works. 
it soe Hoare.—The book I was showing you this morning, do you want that put on 

e? 
Mr. Houeate.—I think we had better have that, yes. That dairy is what? 
Mr. Hoarr.—It is simply a daily record of erection. I might want to refer to 
that from time to time, could I get it? 
Mr. Houcatr.—Oh, it will always be available. 
Mr. Hoarre.—I have not a copy of it. 
Mr. Hoieate.—That was kept by 
Mr. Hoarr.—It is the Quebec office record, I used to keep it in the office at 
Quebec. 
Mr. Houeate.—And by whom was it written up? 
Mr. Hoare.—Mr. McLure used to write it up for me. 
Mr. Hoteare.—So that the diary is Mr. McLure’s diary ? 
Mr, Hoare.—Taken from his field notes so that I could refer to anything we were 
discussing. I could turn that diary up in the office in Quebec and we could under- 
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stand each other. We used to talk a good deal over the ’phone about these matters. 
I had one record in the office and he had his field record and in discussing any parti- 
cular matter we had identically the same records. That is a list of the tests which I 
will deposit (producing document). They are as follows :— 


Reports of :— 


. Full sized eye-bar tests. 

. Material tested at Phoenixville. 

. Material tested at Carnegie’s mill. 

Physical and chemical tests, Carnegie’s mill, 

. Reports on condition of work at shops.” 

. Physical and chemical tests at Central works, Harrisburg. 
. Physical and chemical tests at Central works, Harrisburg. 
. Physical and chemical tests at Phcenixville. 


DID TP WOH 


The witness retired. 


D. B. Hatey re-called. 


Prof. GALBRAITH.—You recognize that sketch as No. 9 chord and this as No. 8 
chord 2 ° 

Mr. Hatry.—This is the pier this way, is it? 

Prof, GALBRairH.—Now with reference to the bulging of the lattice bars which 
you spoke of this morning, will you kindly point it out on that diagram? 

(Diagram filed and marked ag Exhibit 27-B.) 

Prof. GatBraira.—Now be very careful, this is the next. 

The witness pointed to spots on the diagram which were marked by Prof. Gal- 
braith. 

Prof. GaLBraitu.—Those are the only three places you noticed a bulge? A, B and 
C. You noticed the bulges in the parts of the lacing marked by A, B and C on 
27B? 

Mr, Hatry.—These I paid particular attention to. There were other bulges there, 
but not so big as these. 

Prof. GaLBraitH.—Did you observe any other bulging of the lacing? For 
instance, did you see anything on the bottom side of the chord? 

Mr. Hatey.—No, I did not notice anything there; I did not look. 

Prof. GALBRAITH.—Did you make any measurements of this bulging? 

Mr. Hatry.—No, sir. 

Prof. GAaLBRAITH.—Was the lacing curved horizontally, sideways, as well as up 
and down, either or both? 

Mr. Ha.tey.—In some cases both and in some cases it was just sideways and not 
up at all. 

Prof. GALBRAITH.—Each of these points was bulged down? 

Mr. Hatrey.—I could not tell you that. 

Prof. GALBRAITH.— Which was bulged up? 

Mr. Hatey.—It would take a very close inspection to remember all those little 
things. J distinctly saw that they were kinked and bulged out of shape. 

Prof. GALBRAITH.—But you cannot specify each particular portion where any 
special bulging took place? 

Mr. Hatry.—No, sir. 

Prof. GALBRAITH.— Where were the bulges that you testified to this morning of the 
chord ribs in relation to this? Would you kindly mark them on the drawing? 
(Referring to Exhibit No. 27B.) 

Prof. Krerry.—You show the bulge on the 8th chord? Was the bulge on the 8th 
chord ? 

Mr. Hatey.—It was on both of them. 
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Prof, Kerry.—Where were you standing? 

Mr. Hatey.—I was standing at the panel point between 8 and 9. 

Prof, Kerry.—Then the bulge that you saw was on panel 8 or panel 9%? Was it 
the first piece from the pier? 

Mr. Hatey.—It was the second piece. 

Prof, Kerry.—That is panel 9 then? The sketch you showed was of panel 8. 

Prof. GALBRAITH.—Were you standing on chord 8 or 9? 

Mr. Hatey.—On chord 8. 

Prof, Kerry.—You were on the third panel from the pier? 

Mr. Hatey.—Yes, sir. 

Prof. Kerry.—And the failure was pice your feet? 

Mr. Hatey.—Just ahead of me, two or three feet ahead of me looking towards 
the pier. 

Prof. GaLBrairu.—You have already said you could not particularize as to the 
bulges, that you could not state which was up and which was down. Were there any 
side bends in the lacing? 

Mr. Hatey.—Yes, sir. 

Prot. GaLrprairH.—Can you specify the side bends? 

Mr. Hatey.—I could not point out definitely as to each one. I could see they 
were on a line. 

Prof. GALBRAITH.—Did you notice whether there was any disturbance in the next 
panel of lacing behind you? 

Mr. Hatey.—No, sir, I did not notice that. ' 

Prof. GaLBraItH.—This was the only place where you noticed a disturbance in 
the lacing in chord 8? 

uur. Hatey.—In chord 8—yes, sir. 

.rof. GALBRAITH.—Going past the post, looking along chord 9 to the centre pier, 
did you observe any disturbance in the lacing. 

Mr. Hatry.—No, sir, I did not look at the lacing at all. 

Prof. GaLBrairH.—Did you look at the ribs? 

Mr. Hatry.—Yes, sir. 

Prof. GaLprairH.—Did you notice any disturbance in the ribs? 

Mr. Hatey.—Yes, sir. 

Prof. GatBrairH.—Would you kindly mark on the plan (Exhibit No. 27B) what 
you saw? 

Mr. Harey.—(Witness marked on plan and added): I saw both outside ribs 
warped:in and out in approximately the two southern lacing panels in chord 9 which 
I have indicated on Exhibit No. 27B. 

Prof. GALBRAITH.—You are speaking in the common way, you can call it either 
south or east ? 

Mr. Hatey.—You can call it either south or east. 

Prof. GaLBrairH.—But we will call it for this purpose the south side. 

Mr. Hatry.—All right. 

Prof. GaALpraitit.imCan you particularize the shapes of the bulges on these two 
panels of lacing? 

Mr. Harry.—No, sir. All I can say is that they were somthing like an 8S. 

Prof. GALBRAITH.—I am speaking of the lacings? 

Mr. Hatrey.—I did not notice these lacings. 
articularize the deformation, bending, warping, or 
whatever you may call it, of the two ribs? 

Mr. Harey.—It was about an inch deviation in each. I stood upon chord 8 near 
this piece. 

Prof. GAaLBraitHd.—You do not remember the number of bends in the length you 
have shown here? 

Mr. Hatey.—No. 
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Prof. GALBRAITH.—Would there be two bends? 

Mr. Hatey.—Yes, two or three. 

Prof. GALBRAITH.—We are now discussing the joint between 9 and 10 and you 
have stated what you know about the bends in the outside ribs of chord 9 at that joint 4 

Mr. Hatey.—Yes, sir. 

Prof. GaBrairH.-—The splice marked X on Exhibit No. 27A is the splice marked 
‘in the same manner on Exhibit 27B ? 

Mr. Hatry.—Yes. 

Prof. GaLBRairH.—Are the two bulges marked on Exhibit 27A in the neighbour- 
hood of the said splice the same bulges marked on Exhibit No. 27B, in the corres- 
ponding place? Do they represent the same bulges? 

Mr. Hatry.—Yes. 

Prof. GALBRAITH marks the joint referred to on Exhibit No. 27 as Y and also the 
corresponding joint on Exhibit No. 27B and continues: You say that the joint 
marked Y on Exhibit Nos. 27 and 27B represent the same joint? 

Mr. Hatry.—Yes, sir. 

Prof. GauBrairH.—On Exhibit 27B I see no reference to any bulging of the ribs. 
Did these ribs bulge? 

Mr. Hatrey.—Yes. 

Prof. GaLBraitH.—How did they bulge? 

Mr. Hatey.—They bulged out sideways. 

Prof. GaLBraitH.—To what extent? 

Mr. Hatry.—To the extent I have marked here. 

Prof. GaLtBrairH.—What is the length of the bulges? 

Mr. Hatey.—I never measured. 

Prof. GALBRAITH.—Estimate ? 

Mr. Hatey.—Two or three feet—a little bit longer on the Quebec side. 

Prof. GaLBraitH.—That is on this side? 

Mr. Hatry.—Yes, sir. 

Prof. GaLBRAITH.—About the deflection—the springing? 

Mr. Harrty.—I should say two inches. 

Prof. GALBRAITH.—Did you measure it? 

Mr. Hatry.—No, sir. 

Prof. GALBRAITH.—You estimate the springing to be about two inches on the 
Quebec side ? 

Mr. Hatry.—Yes, sir. 

Prof. GaLtBrairH.cHow much was the deflection on the Montreal side? 

Mr. Hatey.—About an inch. 

Prof. GaLBrairH.—Now we refer to splice X. Can you give, approximately, the 
length of the bended portion on each side of the chord? 

Mr. Hatrty.—No, sir. 

Prof. GALBRAITH.—Can you give an estimate of the bended portion on each side 
of the chord? 

Mr. Hatey.—I think it was about an inch. I estimated it. ; 

Prof. GaLsrairH.—-Was the length of the bended portions of the ribs on this 
splice about the length of two panels of lacing? 

Mr. Hatry.—Yes, sir, to the best of my judgment. 

Prof. GaLtBrairH.—And there were bends on each side, how deep ? 

Mr. Hatry.—About an inch. 

Prof. GaLBrairH.—On both sides? 

Mr. Hatey.—Yes, sir. 

Prof. GaLtBrairH.—More than one on each side? 

Mr. Hatey.—Yes, two or three of them. 

Prof. GatBrairH.—Shall I put down two or three? 

Mr. Hatey.—Well, it is not definite, you know. 

Prof. GatpraitrH.—That diagram is now correct, is it? 
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Mr. Hatry.—Yes, sir. 

Prof. GatprairH.—At what time did you observe the bent ribs at splice X on 
Exhibit 27 B? 

Mr. Hatey.—August 28. 

Prof. GALBRAITH.—At what time did you observe the corresponding appearances 
at splice Y on the same exhibit? 

Mr, Hatey.—August 28. 

Mr. Hoxcate.—In what condition did you find the corresponding points on the 
Montreal side of the bridge? 

Mr, Hatzey.—I just noticed one point on the Montreal side on No. 8 chord. - 

Mr. Houicarr.—Was that corresponding in position to point Y on 27 B? 

Mr. Hatey.—Yes, sir. 

Mr. Houicate.—Directly opposite to it? 

Mr. Hatry.—Yes. 

Mr. Hoxicare.—On the western chord? 

Mr. Hatey.—On the Montreal side chord. 

Mr. Houcate.—Did it differ in any particular from what you noticed at point Y ? 
Mr. Harry.—It was just about the same, but not so much. 

Mr. Hoteate.—How did you get at it? Were you on the chord? 

Mr. Hatey.—I simply walked across on the bottom laterals. 

Mr. Horearr.—Would you find out from very close inspection on the spot where 
the trouble was? 

Mr. Hatey.—Yes. 

Mr. Hoicarr.—You may describe what that was as you found it? 

Mr. Hatey.—It was very much the same as on this side. 

Mr. Hoxcate.—It was very much the same as on the Quebec side? 

Mr. Hatry.—Yes, I noticed some lacings were out of place and I could notice 
the side waving. 

Mr. Houieate.—The side of the chord? 

Mr. Hatry.—Yes, sir. 

Mr. Houeaarre.—One side or two sides? 

Mr. Hatey.—Both sides. 

Mr. Houicate.—Was there very much bulging there? 

Mr. Hatey.—Bulging signifies one bulge in one place, but at this place it was 
waving just like a snake, two or three deviations from the straight line that it 
should be. 

Mr. Davinson. 
Mr. Hatry.—Yes. 

Mr. Hoteatr.—Did you make any measurements of that? 

Mr. Hatey.—No. 

Mr. Hoicate.—Did you notice any defect that the change of shape had upon the 


and out? 


Mr. Hatey.—I noticed that the lacing was out of place. 

Mr. Hotcate.—In what way? 

Mr. Hatry.—Kicked sideways and bent. 

Mr. Houaare.—Was that visible both on the top chord and bottom chord? 

Mr. Hatey.—I did not notice on the bottom of the chord; just on the top of the 


Mr. Hoieate.—Were the lacing angles bent? 

Mr, Hatry.—Yes. 

Mr. Houiaate.—Were the angles that passed across at right angles to the chord 
distorted or broken in any way? 

Mr. Hatry.—No, they were not broken, but they showed that they had too much 
strain. 

Mr. Hoieate.—How would they show that? 


Mr. Hatry.—By being warped a little bit. I walked just across one on the 
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diagonals but I just noticed these cross ones. They were a little bit warped at the 
top of the perpendicular angles. 

Mr. Houcate.—Were any ribs connecting them to the chords broken? 

Mr. Hatry.—No, sir, I did not notice any. 

Mr. Houcatre.—Is there anything else there that you notice? Is it fully described ? 

Mr. Hatry.—I have pretty fully described all I saw. 

Mr. Hoieate.—I mean about that particular point? 

Mr. Hatry.—lIt is pretty fully described. It was not full of bolts. 

Mr. Houegate.—That splice was not. 

Mr. Hatry.—Yes. It was about two-thirds full of bolts and some of them were 


Mr. Houicate.—That is the joint on the Montreal side? 
Mr. Hatry.—Yes, sir. 
Mr. Hoteare.—Between 8 and 9? 
Mr. Hatry.—Yes, sir. 
Mr. Houteate.—What proportion of it was bolted? 
Mr. Hatey.—About two-thirds. 
Mr. Houeate.—Was it riveted at all? 

Mr. Hatry.—No, sir. 

Mr. Hoxteate.—What proportion of these bolts would be $§ and what proportion 3? 

Mr. Hauey.—I could not say—a very small proportion, but I noticed some. 

Mr. Houcate.—How could you tell a § from a % bolt? 

Mr. Hatey.—lIt is very easy for me; I have been in the business nine years. 

Mr. Houeare.—After nine years of experience you might have an idea of the pro- 
portion one to the other? 

Mr. Hatey.—If I had noticed it closely enough. I could just see the bolts there 
and I noticed that. 

Mr. Hoteate.—I suppose that to some extent $ bolts were necessary cn that work ? 

Mr. Hatry.—I expect they were when you could not get holes for big bolts. 

Mr. Houteate.—Could you say that there were more 8 bolts there than were neces- 
sary at that point? 

Mr. Hatey.—I am not prepared to say that. It did not look to me as if § bolts 
should have been used there at all. 

Prof. GALBRAITH.—Was there any side displacement at that splice and the ends 
of the adjoining chords? 

Mr. Harey.—I did not look at that closely. 

Prof. Kerry.—When you were talking about that splice this morning, Mr. Haley, 
you said that the web was out of line about 8 of an inch? 

Mr. Hatry.—Yes, sir. 

Prof. Kmrry.—Did they bring these webs back into line with a jack before they 
riveted them? 

Mr. Hatrey.—I could not swear to that. 

Prof. Kerry.—You do not know whether they jacked them back into line? 

Mr. Hatry.—They evidently helped them some, because I could see on August 
28 on the splices the cover We was drawn in for rivets and there was a bend in it 
right at this splice. 

Prof. Krerry.—The cover plate was not flat? 

Mr. Hatey.—No, showing that the splice had never been pulled into shape. That 
was on the bottom and I got down.there and inspected it closely. 

Prof. Kerry.—Was it like a regular crimp or a long bend? 

Mr. Hatey.—It was a bend that was put in there with an 8-pound maul. 

Prof. GatBraitH.—Are you speaking now of a joint on the Quebec side of the 
bridge or a joint on the Montreal side of the bridge? 

Mr. Hatey.—A joint on the Quebec side of the bridge. 
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Mr. Houiaate—Were there any other points that you wanted to draw our atten- 
tion to, Mr. Haley, that you observed? 

Mr, Hatey.—Not about this steel work. I have explained about all I know about 
it. 

Mr. Sruart.—Before you leave that would you mind getting exactly who accom- 
panied him on the occasion of each of these visits? 

Mr. Hotcate.—Who accompanied you on the occasion of each of these visits ? 

Mr. Hatey.—On August 8th there was Mr. Joe Ward and Mr. George Cook. 

Prof. GALBRAITH.—Are they alive now ? 

Mr. Hatey.—No sir, and on August 28th theré were Mr. George Cook, Mr. Tom 
Callahan and Mr. Harry Briggs. 

Prof. GaLBrairH.—Are the last two alive ? 

Mr. Hatey.—All three dead. 

Prof. Kerry.—You noticed no other defect on the bridge ? 

Mr. Hatey.—No, sir. 

Prof. Krerry.—That is all the defective work you know of ? 

Mr. Hatey.—All the defective work on the bridge; yes, sir. 

Mr. Hoteate.—And you paid no other visit but these two to these points ? 

Mr, Hatry.—No, sir. 

Prof. GALBRAITH.—Do you identify this drawing as representing the west or 
Montreal chord that is referred to in your previous evidence ? 

Mr. Hatry.—Yes, sir. (Drawing put in, filed and marked Exhibit No. 27C.) 

Prof. Kerry.—I did not follow you this morning. You said that you made a 
mark on the chord on the 28th and you were going to go back to see it on the 29th. 

Mr. Hatey.—Yes, sir. 

Prof. Kerry.—Tell me again how that mark was made and what the mark was. 

Mr. Hatey.—I sighted the rivets right along the chord and I had Mr. Cook go 
down with a piece of soapstone and mark the first rivet I noticed that was out of 
line sticking ug higher than the rest in the row. 

Prof. Kerry.--What was the row of rivets holding together ? 

Mr. Hatey.—The outside web on the Quebec side of chord No. 8. 

Prof. Krrry.—That is the outside vertical web ? 

Mr. Hatry.—Yes, sir. 

Prof. Kerry.—One side of the chord? 

Mr. Hatrey.—Yes. 

Prof. Kerry.—And you sighted along one of these? 

Mr. Hatey.—Yes, and 

Prof. Kerry.—And he marked the first one that was out of line. 

Mr. Hatey.—Out of line. 

Prof. Kerry.—aAnd then ? 

Mr. Hatey.—He went a little ways further and marked another. He went far 
enough to get one that was half way out. One was out half way—half of the head 
higher than the rest of the rivets—and he made a mark around this rivet, and we figured 
on coming around again on Thursday night to investigate after quitting time to see 
if any of these rivets had been shoved any further out. I was afraid of it myself. 
That is the reason I marked it. 

Prof. Kerry.—What was shoving out? 

Mr. Hatey.—The sides of chord No. 8. 

Prof. Kerry.—They were shoving out and the tops of these rivets were along the 
top of the chord? 

Mr. Hatey.—The chord was bulged. That portion (exhibiting a diagram) repre- 
sents the whole depth of the chord and this is the row of rivets. As I looked along 
that I came to the first rivet I noticed that was out of line and I had him mark it. 

Prof. Kerry.—It is riveted on the side? 

Mr. Hatrey.—Yes, sir; and a little way farther he got a rivet that was half way 
up and he marked it all around the rivet. 


: MINUTES OF PROCEEDINGS 125 


SESSIONAL PAPER No. 154 


Prof. Krrry.—I do not follow yet which line of rivets that was. 

Mr. Hatey.—The second row of rivets; a little below the angle. 

Prof. Kerry.—So that it was bent up or out ? 

Mr. Hatey.—Bent out. Part of it was straight and then you would come to 
a bend and as you looked along the row you would see this sticking out. I was look- 
ing along horizontally. 

Prof. GALBRAITH.—Could you see the neck of the rivet under the head ? 

Mr. Hatry.—No, I mean that this sheet (demonstrating with sheet of paper) 
was projected out and that this rivet (indicating) showed up more than the rest. 

Mr. Houeare.—You would be standing on the bottom lateral ? 

Mr. Hatey.—No, sir, on my knees on the top of the bottom chord looking over 
the edge. 

Mr. Hotcate.—When you got this information what use did you make of it? 

Mr. Hatry.—This information ? 

Mr. Houcate.—Yes, about these matters ? 

Mr. Hatey.—Why I simply made the remark that if I noticed any more to-morrow 
night, I.was going, I was going from the job. 

Mr. Houieate.—What I meant is, did you consider it important enough to state it 
to your foreman? 

Mr. Hatr.—Oh, yes, I told it to several of them. 

Mr. Houcare.—I mean your own foreman? 

Mr. Hatey.—Yes, I rode from work in a carriage with Tom Aderholdt, Worley, 
and Arthur Meredith. 

Mr. Houeate.—Didn’t you see Mr. Yenser between this time and the time of the 
accident ? 

Mr. Hatey.—No, sir, I saw him down on the deck under me the next day when 
I was working but I didn’t see him to talk to. 

Mr. Houeare.—You did not mention it to Mr. Yenser? 

Mr. Hatry.—Oh, no, those people only laughed at me. Yenser was scared to 
death, anyhow. 

Prof. Krrry.—Was that positive knowledge Mr, Haley or just hearsay ? 

Mr. Hatey.—What? 

Prof. Kerry.—The statement that you made about Mr. Yenser? 

Mr. Hatey.—It is positive, I do not suppose he was scared to death, it did not 
kill him. 

Prof. Kerry.—What ground have you for making that statement ? 

Mr. Hatrey.—I have these grounds. I slid down from the traveller on a line in 
the morning to go to the toilet which was down on the lower chord very close to this 
defective chord and I saw the red stringers, that is the temporary floor stringers used to 
get the load out all standing in front of the office and I noticed after a while again 
that they went back to the yard again and I heard the report that Mr. Yenser would 
not place them, that his life was in danger as much as anybody else’s. I did not hear 
that myself, that is second hand. 

Mr. Hotcare.—Who told you that? 

Mr. Hatey.—Mr. Brittain, over there. : 

Mr. Houieate.—But you see it would look to me this way: that whereas you might 
place great importance on these matters now, that at that time you might not have 
placed the same importance on these things that you observed, and the fact of your 
going out to work and the other men going out to work rather shows that you did 
not consider these things of as great importance then as you might now. I thought 
that would be probable, a natural way of looking at it. 

Mr. Hatey.—Well it fooled us, we did not think it would go so quick, that is all. 

Mr. HoicateE.—Your own idea was that you did not think them so serious as to 
keep you from working on the bridge? 

_ Mr. Hatey.—I thought them very serious, but I thought = I would have a 
chance to look at them the next night. 
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Mr. Honcatr.—You are a man of experience in bridge building I take it. Now 
in the methods used there with regard to erection was ordinary care used ? 

Mr. Hatey.—Yes, sir. 

Mr. Houeate.—And the appliances that were used 

Mr. Hatey.—Were very good. 

Mr. Houcate.—Were they very good? 

Mr. Hatrey.—Yes, sir. 

Mr. Hoxucate.—When you consider the exceptional character of the work you 
consider them very good? 

Mr. Hatey— With one or two exceptions. One exception in particular where they 
landed the bottom chord section with a channel that had I think six bolts, and I was 
always afraid of that. Of course I was not under it, I was on top of everything. 
That is the only thing that I did not like. 

Mr. Honcate.—Did you see any of these operations? 

Mr. Hatry.—Oh, yes. 

Mr. Hotcate.—And were they carried out successfully ? 

Mr. Hatey.—Oh, yes, there was never anything*happened from it. 

Mr. Hougate.—And had you confidence in Mr. Yenser ? 

Mr. Hatey.—Well, while I hadn’t known him very long—but Mr. Yenser did not 
have much to say there. 

Mr. Hoiaare.—Still I understand that he was the foreman in charge of that work? 

Mr. Hatey.—Yes, sir. 

Mr. Houicate.—I mean as foreman in charge of the work, did you think that he 
understood his work? 

Mr. Hatey.—Yes, he knew his business. It was very evident he did when he 
didn’t want to move that traveller. 

Mr. Honcare.—As you understand it, was Mr. Yenser in supreme charge of that 
work ? 

Mr. Hatey.—Well he was not in supreme charge of the work. He had charge of 
hiring men and discharging them, but otherwise he, was dictated to by three or four 
around there. His principal part of the work as I could understand it was to keep 
the men busy and use them to the best advantage, in the best places, &e. 

Mr. Horcate.—Who were these then that you say could dictate to Mr. Yenser? 

Mr. Hatry.—Mr. Birks, Mr. McLure and Mr. Kinloch, they all had their say ; 
so had Mr. Milliken. 

Mr. Houcare.—But it all came down then, did it not, to this, ihe Mr. Yenser did 
the work? 

Mr. Hatey.—Oh, yes, he was in charge of the men. 

_ Mr. Hotecare.—The actual carrying out of the work that was done was by Mr. 
Yenser ? 

Mr. Hatry.—Issuing the orders ; yes, sir. 

Prof. GatBraitH.—In saying what you have said are you giving simply your 
impression of the official organization of the work or are you simply giving an opinion 
that has no reference to the organization but simply to what you saw and felt and 
knew and heard? 

Mr. Hatry.—I am giving my opinion as a man who has been on the job every 
day and saw how things went one day with another. 

Mr. Hotcate.—Should we understand from what you say that there was cauhigt 
of authority? 

Mr. Hatry.—No, I do not believe that. 

Mr. Hoieate.—Or was it all in the way of discussion etaed Yenser and Birks 
and McLure from time to time? 

Mr, Hatry.—Yes, there were discussions from time to time. 

Mr. Houcate.—Well, is that not what you might expect on a work like that, 
that they would discuss these matters together ? 
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Mr. Hatry.—Yes, of course. 

Mr. Hoicate.—Well, then, there was nothing out of the ordinary ? 

Mr. Hatey.—You asked me if Mr. Yenser was not in full charge? Yes, I simply 
said that he was after these people had their gay so. Well, now, that is what I mean. 

Mr. Houeate.—With regard to these matters that you noticed and which you 
have fully described to us, did you mention them to Mr. Kinloch or to Mr. McLure? 

Mr. Hatey.—About this splice? 

Mr. Houcatr.—Yes, any of this? 

Mr. Hatry.—They know more about it than I did. 

Mr. Hoiaate.—Did you mention it to them? 

Mr. Hatry.—No, I did not see them from the first time I noticed the defect until 
it was wrecked, I never saw them. 

Prof. Kerry.—Turning again to the question of Mr. Yenser, I did not understand 
your statement very clearly, Mr. Haley, and to illustrate it could you tell us from 
your own observation any instances in which Mr. Yenser did anything against his 
own judgment on the advice of the gentlemen you have been referring to? 

Mr. Hatey.—Well he moved out this traveller against his own judgment the last 
time. 

Prof. Kerry.—Now, do you know that, or is that just hearsay ? 

Mr. Hatry.—I know that. 

Prof. Kmrry.—On what evidence? 

Mr. Hatey.—Well, I heard him talking to Birks. 

Prof. Kmrry.—You overheard the conversation ? 

Mr. Hatry.—Yes, sir, Mr. Birks that is killed. 

Prof. Krrry.—Can you relate that conversation with any distinctness. 

Mr. Hatry.—Yes, sir, I can relate it just as it happened. 

Prof. Krerry.—Well, go ahead. 

Mr. Hatey.—I heard him say: ‘Why in hell don’t they let me take down this 
traveller?’ 

Prof. GatBrairH.—That was Mr. Yenser? 

Mr. Hatry.—This big traveller and get that God damn load off of there before 
they put up more steel on the end of it. 

Prof. GaLBRaitH.—He said this to Mr. Birks? 

Mr. Hatry.—Yes. 

Prof. GaLBraitH.—Did others besides you hear him? 

Mr. Hatey.—Well, Mr. Cook must have heard, we were right together, we were 
on top of the traveller and they were on the top chord, only a distance of about 15 or 
20 feet. : 

. Prof. Kerry.—Was that the whole of the conversation ? 

Mr. Hatey.—That is about all I heard, they were talking away, the wind was 
blowing quite hard. 

Mr. Krrry.—You did not hear Mr. Birks’ reply? 

Mr. Hatey.—Mr. Birks replied, but I did not hear what he said. 

Mr. Hoteare—Whom do you suppose Mr. Yenser referred to by ‘they?’ 

Mr. Hatny.—Well, I expect he referred to the Phenix Bridge Company and the 
Quebec Bridge Company, his overseers, whoever they might be. 

Prof. GALBRAITH.—Which traveller are you speaking of # 

Mr. Hatty.—The big traveller, the 600 ton traveller. 

Prof. GaLBRAItH.—When did they begin taking down the big traveller? 

Mr. Hatey.—Well, I could not give you the exact date, but I should think it was 
a month ago, anyhow. 

Prof. GatprarrH.—And was the progress apparently unnecessarily slow ? 

Mr. Hatry.—Well, it was very slow, but they had a small force of men and bad 
weather ; they were very short of men. 

Prof. GaLBrAItH.—Was there any reason for that that you know of? 

Mr. Hatry.—Yes, indeed, there is lots of reasons for that. 
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Prof. GaLBRAITH.—Would you kindly describe what you thought were the reasons? 

Mr. Hatey.—The principal reason for being short of men was that when they would 
go to the United States and ship men up here, if the men got dissatisfied with their 
job and quit, they would deduct the transportation out of their wages, which the men 
regarded as a plain public steal, and, of course, when they went back to the United 
States—they had to stand for it here, or else fight out all the money they had in law 
—and when they went back to the States the consequence was they told their brothers. 
That is why they were short of men. 

Prof. GaLBrairH.—When was that first apparent on the work that they were short 
of men ? 

Mr. Hatzry.—All this summer. 

Prof. GaLBprairH.—Were there any strikes on the work ? 

Mr. Hatey.—There was one. 

Prof. GauBrairH.—At what time ? 

Mr. Hatey.—August the 8th. 

Prof. GALBRAITH.—How long did it last ? 

Mr. Hatey.—Three days. 

Prof, GALBrairH.—Did all the men go back who were on strike ? 

Mr. Hatry.—No, sir, some of them had the good sense to go away and save their 
lives. 

Prof. GaLBraIrH.—Did any go back ? 

Mr. Hatey.—Oh, yes, quite a number went back. 

Prof. Kerry.—What was the cause of the strike ? 

Mr. Hatry.—This same argument I have been telling you about deducting this 
fare, and they had a signed up agreement to pay the men at the rate of 50 cents per 
hour for every hour worked, signed by Mr. Milliken, the superintendent. 

Prof. Krerry.—The question of the safety of the structure did not come up in any 
connection there? 

Mr. Hatry.—No. 

Prof. Kerry.—Now, what time in the morning did you hear that conversation 
between Mr. Yenser and Mr. Birks ? 

Mr. Hatey.—When they were moving out the traveller. 

Prof. Kerry.—That was Wednesday morning ? 

Mr. Hatry.—Yes, sir. 

Prof. Krerry.—About what hour ? 
Mr. Hatry.—I guess about nine o’clock. : 
Prof. Kerry.—It would be the 28th of August about 9 in the morning ? 
Mr. Hatey.—Yes. 
Prof. GatBrairn.—You say when moving out the traveller ; I understood from 
the previous evidence that they were taking down the traveller ? 
Mr. Hatry.—There are two travellers. 
Prof. GaLBRAITH.—You are now speaking of the small traveller ? 
Mr. Hatey.—Yes. 

Prof. GatprairH.—Moving forward to the next span ? 

Mr. Hatry.—Yes, sir. 

Prof. GaLBrairH.—And did you ever discuss with Mr. Birks the defects in the 
structure, Mr. Haley ? 

Mr. Hatry.—Yes, sir. 

Prof. Kerry.—What time was this ? 

Mr. Hatry.—Just about 15 minutes before Mr. Yenser came along. 

Prof. Kerry.—That is on the Wednesday morning ? 

Mr. Hatry.—Yes. 

Prof. Krrry.—Could you relate what occurred ? 

Mr. Hatry.—He was talking to another man, Mr. Durand, a man who is dead 
now. He says, it is all foolishness those fellows talking that way, if Haley hadn’t 
gone down to look at that nobody would be a bit alarmed. 
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Prof. Kerry.—Who said this, Birks ? 

Mr. Hatey.—We were sitting above his head and heard it and listened to what he 
said, and I said, it is perfectly safe, isn’t it Birks? and he looked up and smiled and 
answered, why, certainly it is ; you fellows are getting alarmed prematurely ; there 
is nothing to cause any alarm. We told him we did not think so; we did not agree 
with him. 

Prof. Kerry.—That was the end of the discussion ? 

Mr. Houcate.—In the conversation that you overheard between Mr. Yenser and 
Mr. Birks, you could not say just now who you think Mr. Yenser referred to by using 
the word ‘they ? What I want to get at is who were Mr. Yenser’s overseers, who 
would give him orders ? 

Mr. Hatey.—Well, in this case Mr. Milliken was not here and Mr. Hoare had 
been on the job and I think they were orders from him. Of course I do not know 
who gave him his orders. 

Prof. GaLBraird.—When had Mr. Hoare been on the job ? 

Mr. Hatey.—Mr. Hoare had been on the job I understood, he was on the job on 
Tuesday. I never saw him on the job, but there was a great deal of talk among the 
men. 
Prof. Kerry.—Talk to what effect, Mr. Haley ? 

Mr. Hatry.—About the bridge being unsafe and the fact that they sent those 
stringers back to the yard made a good deal of talk. Mr. Yenser refused to put them 
in place, saying his life was in danger as well as others. 

Prof. Kerry.—Did you hear him say that ? 

Mr. Hatey.—No. 

Prof. Krerry.—Did you ever hear him say anything of that nature ? 

Mr. Hatey.—No. 

Mr. Houcate.—The whole object of this inquiry is to get as much real informa- 
tion as we can get. 

Mr. Hatey.—All I have told you is true and I have not told anything I do not 
know. 
Mr. Houeate.—Quite so. Is there anything else that you know in connection 
with the matter ? 

Mr. Hatey.—No, I cannot say there is anything else I can tell you. 

Prof. Kerry.—We want to get at information little or big, Mr. Haley, we want 
to get everything that was observed about the bridge. It might be that some things 
would be observed that would not be considered to have any bearing on the question, 
and yet on investigation may prove to have had something to do with it. 

Mr. Hatey.—I could not give any light on anything like that, because I did not 
notice any. 

Mr. Houcate.—From your intercourse with the various men on the work, whom 
do you know who can give us any information outside of the names that you have 
mentioned ? 

Mr. Hatey.—I know Mr. Splicer can. I see you have J. J. Nance. Those who 
knew the most about it are killed. Mr. Britton and Mr. McCumber there—that is 
about all I recollect just now. 

Mr. Houcate.—Are you aware of-any discussions having taken place with regard 
to the delay in moving forward the little traveller? Were you present at this con- 
versation ? ; 

Mr. Hatrty.—No, I have already stated all the conversations I have heard, but 
as to being aware, I was well aware it was a well known fact among the men. 

Mr. Hotcatre.—You have the same general knowledge as the other men in connec- 
tion with that matter. 

Mr. Hatry.—I had a little more knowledge than some of them, that is, not the 
discussions, but I had a little more knowledge of what the discussions were about on 
account of inspecting this the night before; some had not gone to that trouble. 
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Mr. Hoxeate.—What discussions ? 

Mr. Hatey.—Just what I stated about Mr. Birks and Mr. Yenser. My position 
was up there, I wasn’t around the part where the discussions were, the office. 

Mr. Houcare.—Is that the only discussion you know of ? 

Mr. Hatry.—Yes, sir, presently. 

Mr. Hoxreate.—You do not know of any other discussions ? 

Mr. Hatry.—I did not hear any. ‘The discussions we had going home in the 
carriage with these other foremen and that I suppose does not count; that is not 
on the subject. 


Witness discharged. 


DoMINIQUE MCCUMBER sworn. 


Prof. Kerry.—What was your job on the bridge ? 

Mr. McCumbBrr.—Erecting. 

Prof. Kerry.—Were you working the day of the accident ? 

Mr. McCumMBEr.—Yes, sir. 

Prof. Kerry.—What part ? 

Mr. McCumsper.—I worked till two o’clock in the afternoon, 

Prof. Kerry.—You quit at two o’clock ? 

Mr. McCumBEr.—Yes. 

Prof. Kerry.—You did not see the accident 4 

Mr. McCumBer.—No. 

Prof. Kerry.—Had you been over the bridge pretty much ? 

Mr. McCumsBer.—Yes, every day I worked I was over there. 

Prof. Kerry.—Did you see any parts of it that were in bad shape? 

Mr. McCumperr.—Yes, one part. 

Prof. Kerry.—Which was that ? 

Mr. McCumper.—That is the sixth joint from the pier. 

Prof. Kerry.—That is on the overhang ? 

Mr. McCumsper.—That is on the anchor arm, yes. 

Prof. Kerry.—The sixth joint from which pier? 

Mr. McCumsBer.—From the main pier. 

Prof. Kerry.—From the main pier ? - 

Mr. McCumsBer.—Yes. 

Prof. Kerry.—What was the trouble with it ? 
: Mr. McCumsBer.—Well, of course, I did not know but those fellows that worked 
there told me that the joint was giving out, that is, a fellow by the name of Joe Mit- 
chell, an Indian, who is dead, he is the one who told me. I looked around where the 
joint was and I could not see it. I did not pay much attention to it until they sent 
me down there to work reaming out some holes in the side webs. 

Prof. Kerry.—That was which day ? 

Mr. McCumpBer.—Tuesday, Tuesday morning. 

Prof. Krerry.—To ream out some holes ? 

Mr. McCumsBer.—Inside holes, inside the web ; yes. 

Prof. Kerry.—Was that on the part that ran out over the water or the part run- 
ning back on to the shore ? 

Mr. McCumpBer.—Over the water. 

Prof. Krerry.—The part running back over the water, the sixth joint on the pier? 

Mr. McCumper.—Yes, on the down stream side. 

Prof. Krrry.—On the Quebec side ; you were reaming out some holes in the 
inside web ? 

Mr. McCumper.—Yes, in the bottom chord. 

Prof. GatprairH.—That is on the cantilever arm, the sixth point joint out ? 

Mr. McCumpBer.—Yes. sir. 
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Prof. GaLBraltH.—Watch me count on the chart, centre post, 1, 2, 3, 4, 5, 6; is 

that the place ? 

Mr. McCumpBer.—That is the place. 

Prof. GaLBRAITH.—Which side of the pin is the joint there ? 

Mr. McCumser.—On the north side, on the river side, towards the traveller. 
Prof. Kerry.—You were right by the floor beam, by the closet ? 

Mr. McCumpBer.—Right by the floor beam, yes. 

Prof. Kerry.—What did you see that was wrong ? 

Mr. McCumsBer.—Well, the jacks was in there, they had some jacks in there, and 
I asked Tommy, Tommy was with me, I asked him what the jacks was in for ; he 
said the inside webs was turning. 

Prof. Kerry.—And the jacks were put in to 

Mr. McCumser.—The jacks was in there, I do not know what they were put in 
for, but that is what he told me. 

Prof. Krerry.—Put in there to push them back straight in ? 

Mr. McCumsBer.—Yes. 

Prof. Krerry.—Is that all you saw there ? 

Mr. McCumsBer.—Yes, and the holes was supposed to be all inch holes and there 
was some { bolts and ? to $ in that joint. The reason the riveters gave is that they 
said they had bad hose. 

Prof. Krerry.—Was the joint bulged ; were all the bolts in ? 

Mr. McCumsBer.—All the bolts were in, yes, except small bolts, § bolts. 

Prof. Krrry.—What made you quit at 2 o’clock 2 

Mr. McCumser.—Well, I had a few words with the foreman and I quit. 

Prof. Kerry.—You did not see any other bad points in the bridge? 

Mr. McCumsBer.—No, that is all I did see. 

Prof. Krrry.—You did not see these other points that the men were talking about ? 

Mr. McCumserr.—No, I heard of them, but that is all. I paid no attention to look 
at that. 

Prof. GatprairH.—Were all the splice plates in position ? I mean, were they all 
in position in the place where they ought to be, the side plates, the splice plates, you 
understand, were they all in the joint? 

Mr. McCumBer.—Yes, 

Prof. GaLBRAITH.—Every one of them ? 

Mr. McCumpBer.—All except the bottom plate. 

Prof. GaLtBraitH.—Where was the bottom plate lying ? 

Mr. McCumper.—On the scaffold. 

Prof. GaLBraitH.—How many plates were there, do you know, that were on? 

Mr. McCumserr.—I do not know ; there was just that joint. 

Prof. GaLBrairH.—I mean how many were there at that joint that were placed, 
that were ready to be bolted or riveted ? 

Mr. McCumBrer.—How many 2 

Prof. GaLBrairH.—Yes, how many plates? 

Mr. McCumsBer.—There was not any ready until we got the holes reamed. 

Prof. GauBrairH.—No, I do not mean that. I mean that were up there, put in 
position on the chord ; how many were on the chord, attached to it 2? You say one 
was off ? 

Mr. McCumsBer.—Yes, the bottom plate was off. 

Prof. GALBRAITH.—How many were on? 

Mr. McCumper.—There was not any on the bottom side. 

Prof. GALBRAITH.—No, but how many plates were on? 

Mr. McCumBer.—On the side? 

Prof. Gatprairu.—On the side plates, yes? 

Mr. McCumsBer.—Well there is on the outside and the inside too, on the outside 
the pillar and plate and on the inside there is the pillar and plate. 
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Prof. GaLBrairH.—On the outside there is a pillar and plate? 

Mr. McCumBer.— Yes. 

Prof. GALBRAITH.—There were two plates and two pillars. 

Mr. McOumMBER.—Yes. 

Prof. GALBRAITH.—That is two plates? 

Mr. McCumBeEr.—Yes. 

Prof. GALBRAITH.—Then, how about the inside pillars? 

Mr. McCumper.—They were all on. 

Prof. GALBRAITH.—And the top cover plate was on? 

Mr. McCumsBer.—Oh yes, that was on. 

Prof. GALBRAITH.—So that there was one off, lying on the scaffold? 

Mr. McCumBer.—Yes. 

Prof. GatBratrH.—The bottom cover plate? 

Mr. McCumBer.—Yes. 

Prof. GALBRAITH.—Were there any rivets at all 3 in those that were on? 

Mr. McCumprr.—Yes, the rest was all riveted except the joint, the inside and 
the outside and this bean plate. 

Prof. GaLBraitu.—The spliced plates were not riveted? 

Mr. McCumsBer.—No, sir. 

Prof. GaLBRaAIrH.—Was the top cover plate riveted ? 

Mr. McCumBer.—No, sir. 

Prof. GALBRAITH.—How was it held? 

Mr. McCumBer.—The centre two rows were not riveted but the outside was. 

Prof. GALBRAITH.—The two centre ribs were not riveted. 

Mr. McCumper.—That is it. 

Prof. GALBRAITH.—But the outside ribs, the spliced plates were riveted ? 

Mr. McCumper.—There are four holes in each plate; the outside were riveted, 
but these two centre rows were not. 

Prof. Kerry.—Is there anything else you can think of that will help us to find out 
where the trouble was? 

Mr. McCumsBer.—No, that is all I know. 


Witness discharged. 


Ed. Brirron, sworn. 


Mr. Hoieatre.—Are you an employee of the Phenix Bridge Company ? 

Mr. Brirron.—Yes, electrician ? 

Mr. Houcate.—You are an electrician? 

Mr. Brirron.—Yes, sir. 

Mr. Houicatr.—Where are you employed? 

Mr. Brirron.—All over the bridge, in all parts of the storage yards, and both 
sides of the river, and all around the Phenix work at all. 

Mr. Houeatrt.—On the 29th of August were you working? 

Mr. Brirron.—No, sir, I had left the 29th of August for Belair sub-station, the 
storage yard, that morning. 

Mr. Houaatr.—Then you were not near the bridge at the time of the accident ? 

Mr. Brirron.—No, sir, I was not there. 

Mr. Hoxicate.—What information by way of particulars connected -with the 
structure have you got? 

Mr. Brirron.—The structure itself I have none, only from hearsay. I heard them 
talking and I mentioned to the boys on Wednesday morning they were going to 
move out the traveller. I told some of the boys about it, and they called me and I 
told of this private talk I heard. 

Mr. Houieatre.—What private talk? 

Mr. Brirron.—I heard them talking in the office, Yenser and Birks and McLure, 
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and that is the first time I heard of it, Tuesday morning the 27th, Yenser came out 
and told me they would not move the traveller; I am always there at the time they 
move the traveller, right behind the traveller, and when they told me they would not 
move I left the office. I heard them talking about the bottom chords being bad, and 
Yenser said he did not care to do it because his life was in danger. 

Mr. Houteate.—What did he say about the bottom chord? 

Mr. Brirton.—He said there seemed to be a buckle, a start to buckle, or something 
like that. 

Mr. Hoicate.—You may have a general idea in your mind about what took place 
but I want to know what you heard? 

Mr. Brirron.—I heard him say about this chord. 

Mr. Houeate.—What chord? 

Mr. Brirron.—The second and third chord, I think over the pier, on the down 
stream side, the Quebec side, the second and third chords from the pier. 

Mr. Hoieate.—You overheard a conversation bearing on this? ‘You say that 
Mr. McLure was there at the time? 

Mr. Brirron.—Yes. 

Mr. Houeate.—Mr. McLure would be able to tell us what actually took place? 
Mr. Brirron.—Yes, sir. 

Mr. Hoteate.—If you can give us the definite points that this conversation 
referred to it would be useful. 

Mr. Brirron.—I can show you, of course, what chords I heard them referring to. 

Mr. Houieate.—How did they refer to them? 

Mr. Brirron.—The second and third chord on the Quebec side over the pier on 
the cantilever arm. 

Mr. Hoteatse.—That is on the cantilever arm? 

Mr. Brirron.—Yes, of course I did not look at it, or anything like that, I only 
heard what they said. 

Mr. Houeate.—Did you hear the whole conversation ? 

Mr. Brirron.—Not all of it. I went out after I heard a certain amount of it. 

Mr. Houeate.—You did not hear the conclusion of it? 

Mr. Brirron.—I heard Mr. Birks refer to Yenser about a chord being bent in 
the yard. 

Prof. GALBRAITH.—Bent ? 

Mr. Brirron.—Bent while in the storage yard. 

Prof. GALBRAITH.—Lying bent in the storage yard that day ? 

Mr. Brirron.—The way I understood it, yes, sir. 

Prof. GALBRAITH.—He was not saying that one of the chords which had been 
placed in the bridge had been bent in the yard? 

Mr. Brirron.—He said there was one chord had been bent, probably it was that 
one. 

Prof. GALBRAITH.—Is that what he said, then you misunderstood my previous 
question. 

Mr. Brirron.—That is what he said; he said it might have been this one they had 
in the storage yard that was bent. Then they went on to talk about it, and he told 
them he would go up on the chord, and if it did not look straight 

Mr. Hoitgate—Are you recollecting this conversation as it took place? 

Mr. Brirron.—As it took place. 

Mr. Hoigate.—What was the upshot of this conversation ? 

Mr. Brirron.—I cannot say what started it. 

Mr. Hoteate.—What was the end of it? 

Mr. Brirron.—Well, the last that I heard of it was that they were trying to tell 
Yenser that the chord might have been bent some before it was put in place. Yenser 
could not think that that would be possible because he said he had went over these 
chords different times. They went on talking and he said he did not care about moving 


134 ROYAL COMMISSION ON COLLAPSE OF QUEBEC BRIDGE 


7-8 EDWARD VII., A. 1908 


out the traveller again until they fully investigated. They kept on talking and I went 
outside. The next morning he told me they were not going to move the traveller, 
Wednesday morning. I went out on the traveller and told Cook and a couple of men 
asking them about it, if they heard it. I began to think it quite serious myself, after 
hearing them talk it over. I told these gentlemen and they seemed to go down that 
night and look at the chord I was alluding to. 

Mr. Hoxgate.—This was what night? 

Mr. Brirron.—Wednesday night, it was Tuesday morning I heard the conversa- 


Mr. Hougate.—Were you with them? 

Mr. Brirron.—No, sir, I did not go to see it at’all. 

Mr. Hoicatr.—How do you know they went down there? 

Mr. Brirron.—I just say they told me so—Mr. Haley—I could not say they went 
down for sure, only he told me. They told me they were going to go and look at it 
that day. ’ 

Mr. Houeate.—Of your own knowledge, have you information of or any knowl- 
edge of anything out of order? 

Mr. Brirron.—No, only what I heard them say. 

Mr. Hoteatre.—And that arose first of all at this conversation you heard? 

Mr. Brirron.—Tuesday morning. 

Mr. Hoteate.—And you heard nothing before that? 

Mr. Brirron.—Nothing before that whatever. 


Witness discharged. 


Turopore LACHAPELLE sworn. 


Mr. Hoteatr.—Are you in the employ of the Phenix Bridge Company ? 
Mr. LAcHAPELLE.—Yes. 
Mr. Horcare.—In what capacity, what do you do? 
Mr. LacuareLue.—I am a bridge worker, I do everything. 
Mr. Hoicare.—What are you, an erector? 
Mr. LAcHAPELLE.—Yes, an erector. 
Mr. Hoicatr.—How long have you been there on this Quebec bridge? 
Mr. LAcCHAPELLE.—Well, that is this summer I have been there for six or seven 
weeks; I worked there before. 
Mr. Hotcatr.—Were you working on the 29th day of August? 
Mr. LacuareLLe.—The 29th day of August? 
Mr. Hoiaarr.—The day the accident happened to the bridge? 
Mr. LacuargeiiE.—No, I worked there until nine o’clock in the morning and then 
came over here to Quebec. 
Mr. Honcatrt.—Why did you leave? 
Mr .LAcHAPELLE.—Well, I left on account of wind and I did not feel like working 
that day and I left. 
Mr. Houcatr.—Was it on account of wind or 
Mr. Lacnare,ite.—I did not feel like working so I thought I would come over here. 
Mr. Houcate.—So it was not on account of wind? 
Mr. LacuaPELLe.—Oh, yes, I was working on the top traveller. 
Mr. Houcatr.—How fast was the wind going that day? 
Mr. LacHarpELLeE.—] did not run against it and see how fast it was going. 
Mr. Honcate.—Was it faster than other days? 
Mr. LacuaPEette.—No, but a man feels like work one day and he does not another 


Mr. Houcate.—Then you did not see the accident ? 
Mr. LacHAPELLE.—No, I was not there when the accident happened. 
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Mr. Hoteatr.—Previously to the accident where were you working on the bridge? 

Mr. LACHAPELLE.—Well, I was working on the big traveller. 

Mr. Houeare.—And that was the last job you had? 

Mr. LacHarELite.—Yes, taking down the big traveller. 

Mr. Hoteate.—Do you know from your own knowledge of anything defective 
or wrong existing in the structure? 

Mr, LAcHAPELLE.—No. 

Mr. Houeate.—That you considered so? 

Mr. LacuarpELtte.—Not that I know of. That bottom chord they talked about but 
I never went over to see, I never went over and looked at it, never anywheres near it. 
I worked on the bottom chord on this side between the two piers, but I did not work 
on the bottom chord on the outside pier. 

Mr. Houteate.—Which bottom chord did you work on? 

Mr. LacHAPretLe.—I worked on both of them, in the inside pier, between the two 
piers. Nothing I see was wrong and I worked around the pier, around the shoe there 
I worked there for about five or six days or more. 

Mr. Houieate.—Could you say that as far as you saw the work was properly done? 

Mr, LacHAPELLE.—Yes, as far as I could see, but of course you could not do it 
all in one day. If a little work was bad and you had some of them raising the iron 
and some others finishing up back of it fitting up and riveting and all that, the work 
was all right as far as I could find out, the part I seen. 

Mr. Houeate.—And you traversed that bridge back and forward to the travellers 
several times a day? 

Mr. LacHAPELLE.—Oh, yes, several times a day. 

Mr. Houeate.—And of your own knowledge do I understand that you do not know 
of anything that was wrong? 

Mr. LACHAPELLE.—No. 

Mr. Houcate.—Have you worked about the shoe? 

Mr. LAcHAPELLE.—Yes. 

Mr. Houteats.—What work were you doing there? 

Mr. LAcHAPELLE.—Well, I was reaming out holes and putting in bolts. 

Mr. Houcate.—How long were you there? 

Mr. LacHAPELLE.—Straightening up angles, where we had the chain around to 
raise up the iron and a flange would bend or anything, we would straighten that up to 
look better, that is all. 

Mr, Hortearr.—How long were you there? 

Mr. LacHarELite.—About three or four days in that place. 

Mr. Hoxieate.—Did you observe anything wrong at that particular place? 

Mr. LacHAPELLE.—Not that I saw. 

Mr. Houcatr.—No broken plates or angles ? : 

Mr. LACHAPELLE.—I saw no broken plates or angles. I saw some angles that 
were bent but we go to work and straighten them and get them back with a couple 
of mauls. 

Mr. Houicare.—How long have you been a bridgeman ? 

Mr. LacHAarELLe.—F or the last five years. 

Mr. Hotcare.—Constantly on bridge work ? 

Mr, LacHAPELLE.— Yes. 

Mr. Houtcate.—If you had been in that vicinity for three or four days is it prob- 
able that you would have seen if there was anything wrong there from your general 
observation ? 

Mr. Lacuare,tte.—] did not run around the shoe on purpose to look and see if 
anything was wrong. I was sent to a certain point at that time to clean up, cleaning 
out the holes and putting bolts in. Of course, I walked around there but I never 
took a special day to go and see if there was anything wrong. I never saw anything 
wrong there. 
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Mr. Houcate.—Have you heard it stated that there was a plate cracked there ? 

Mr. LacHArELLE.—I heard that there was a plate cracked there only after the 
bridge was down. I never heard it before. 

Mr. Ho.icare.—Your opinion is, from your inspection, that. probably someone 
has made a mistake about that ? 

Mr. LAcHAPELLE.—I don’t know. 

Prof. Krerry.—You saw that plate pretty often ? 

Mr. LACHAPELLE.—Yes, I went over this plate pretty often. I was there when 
we put the shoe on two years ago and J was there last year and this year but I never 
saw any plate cracked there. JI have been on this job three seasons and I never saw 
a plate cracked. 

Mr. Hoicate.—Are you quite clear’ about the plate I mean and to which I 
referred just now ? 

Mr. LacHaPeLLe.—No, I am not,—whether it was the plate around the shoe. I 
was around that shoe and I saw no plate cracked. If there was a plate cracked there 
I never saw it. It is probably another plate I have seen. There are a good many 
plates around there. 

Mr. Hoigate.—Were any of the plates shaped or crimped ? 

Mr. LacHAPELLE.—No, there was a plate there that was cracked but it was made 
to be cracked. 


Witness discharged. 


Commission adjourned until 10 a.m. to-morrow (Saturday). 


SIXTH DAY. 


QuvesBeEc, Saturday, September 14, 1907. 


The Commission resumed at 10 a.m. 


Mr. Perer FRENCH, was sworn as interpreter. 


DesIRE LEFEBVRE, sworn. 


Mr. Hoxcatr.—Are you employed by the Phenix Bridge Company ? 

Mr. Lrerresvre.—Yes, sir. 

Mr. Hoteare.—How long have you been with that company ? 

Mr. Lreresvre.—About four years. 

Mr. Hotcate.—What portion of that time were you working on the Quebec 
bridge ? 

Mr. Lreresvre.—I worked there during the whole four years every summer at 
the bridge. 

Mr. Hoicate.—What were your duties ? 

Mr. Leresvre.—I worked for one summer on the ground work with the bull gang, ~ 
and for the last three summers I have been running the crane. 

Mr. Hoieate.— Where ? 

Mr. Lreresvre.—In the storage yard. 

Mr. Horcatr.—Did your duties necessitate in any way your going on the bridge 
structure during its erection ? 

Mr. Lreresvre.—No, sir. 

om Horcate.—In connection with your duties in the storage yard, what had you 

to do ¢ 


Mr. Leresvre.—In the storage yard I unloaded cars that came from the shop. 
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Mr. Houcate.—What do you mean by the shop? 

Mr, Lreresvre.—The iron sent from the shops from the Phenix Bridge Company. 
I do not know where the shops were. I mean the iron sent from the shop of the 
Phenix Bridge Company. I mean iron brought by train or out of the Phenix Bridge 
Company’s shops. 

Mr. Hoieate.—Were you foreman of the gang? 

Mr. Leresvre.—No. 

Mr. Hoieate.—What was the name of the foreman? 

Mr. LEreBvre.—I do not know his first name. His name is Clark. 

Mr. Hoteate.—In handling all that material from the cars after it arrived from 
Phenixville, could you say that it was all carefully handled? 

Mr. Lreresvre.—I do not know much about it, but everything seemed correct. 

Mr. Houeate.—Have you knowledge of any accident happening in the handling 
of that material in the storage yard? 

Mr. Leresvre.—No, if any accident happened I did not know it. 

Mr. Hoteate.—If any accident of that nature did happen who would be likely to 
know it? 

Mr. Leresvre.—I could not say. Mr. Clark would have information because he 
was the foreman there the whole time. 

Mr. Hoieatre.—Have you heard from others that any accident of that nature 
did take place, like the breaking of a piece out of the tackle? 

Mr. Lerepvre.—Yes, I did. 

Mr. Hortegate.—From whom did you hear that? 

Mr. Leresyre.—From Mr. Roberge. 

Mr. Stuart.—What is his Christian name? 

Mr. LEFEBVRE.—Malcolm. 

Mr. Hoiegate.—Were you ever on the bridge structure? 
Mr. Lerresvre.—Yes, sir, I was there this spring on the track. I was there work- 
ing about four days this spring. 
Mr. Hoieate.—Whereabouts on the bridge were you working? 
Mr. Lerespvre.—On the end, in the middle and on the ground. I was not every- 
where around on top but I was on the track. 
Mr. Hoieate.—Were you below the track? 
Mr. Leresvre.—No. 
Mr. Houeate.—Were you there more than four days? 
Mr. Leresvre.—I worked on the beach the other part of the time outside of these 
four days. I worked for about eight days, four days on top and four days below the 
bridge. 
Mr. Hoicate.—During that time and any other time that you may have been on 
the bridge was anything particular drawn to your attention? 
Mr. LEreBvre.—No. 
Mr. Houieate.—Then you know nothing personally in regard to the structure? 
Mr. Lerepvre.—I heard something. 
Mr. Hoicate.—Do you of your own knowledge. 
Mr. Lrerespvre.—No. 
Mr. Hoicate.—Have you any knowledge and what is the nature of it in regard 
to anything of a defective nature? 
Mr. Lrerespvre.—The only knowledge I Have is what I have been told by people 
about it. 
Mr. Horteate.—Who gave you that information? 
Mr. LEFEBvRE.—I got it from an Indian who is dead. 
Mr. Hoieate.—From anybody Be 
Mr. Lerespvre.—No. 
Mr. Houcate.—What was the nature of the information you got? 
Mr. Leresvre.—I was told that there was a piece of iron that had been forced. 
That is the way the Indian told me. 
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Mr. Houaare.—What was the Indian’s name? 
Mr. Leresvre.—Angus Blue. That is the name he went by; I am not sure that 
it is his right name. 
Mr. Houicate.—He is one of those who lost his life? 
Mr. Lerepvre.—Yes, sir, he got killed in the accident. 
Mr. Hoxicate.—Was the information given you by him sufficient to enable you 
to understand exactly what was meant? 
Mr. Lerepvyre.—Yes. 
Mr. Honicate.—Will you tell us exactly what he told you? 
Mr. Lerrspvre.—He told me that there was a large chord on the Quebec side which 
was strained. 
Prof. GALBRAITH.—Does ‘ forced’ mean that it was a little out of shape? 
Mr. Leresvre.—The Indian did not tell me exactly what he meant by the word. 
Mr. Hoicare.—Was it on the bridge he told you this ? 
Mr. Lrrrespvre.—No. 
Mr. Houcatr.—Did he mention it more than once? 
Mr. Lrerrespvre.—No. 
Mr. Houicatrt.—When was it that he told you this ? 
Mr. Leresyre.—I cannot say precisely at what date, but about four weeks ago. 
Mr. Houcarr.—Anybody else mention this matter to you? 
Mr. Lerrespvre.—No. 
Mr. Hoxcatr.—Is that the only thing that you heard from any source ? 
Mr. Lerepvre.—Yes. 
Mr. Houcare.—You said that it was a chord on the Quebec side. Was it an 
upper chord or a lower chord ? ; 
Mr. Lerespvre.—The lower chord. 
Mr. Hoicatr.—Was it in the anchor arm or the cantilever arm ? 
Mr. Lerespvre.—He did not tell me. 


Witness discharged. 


EK. L. Epwarps sworn. 


Mr. Hotcgate.—What is your official position ? 

Mr. Epwarps.—Inspector of materials at mills and shops for the Quebec Bridge 
and Railway Company. 

Mr. HoucatE.—Are your duties entirely connected with the Quebec Bridge and 
Railway Company—confined to the inspection of work and material for the Quebec 
Bridge and Railway Company ? 

Mr. Epwarps.—There was one occasion on which J did a little work while there 
was practically nothing being done for the Quebec bridge and Railway Company. 
Mr, Hotcatr.—When were you appointed ? 

Mr. Epwarps.—In May, 1904. . 

Mr. Hoitcatre.—By whom were you appointed ? 

Mr. Epwarps.—By Theodore Cooper with the consent of Mr. Hoare. 

Mr. Houcarr.—To whom were you responsible ? 

Mr. Epwarpvs.—To both Mr. Cooper and Mr. Hoare. 

Mr. Houicatre.—From whom did you receive instructions ? 

Mr. Epwarps.—From both. 

Mr. Hontcatr.—By whom were you paid ? 

Mr. Epwarps.—By the Quebec Bridge and Railway Company. 

Mr. Houcate.—Have you written instructions relating to your appointment and 
defining your duties ? 

Mr. Epwarps.—I have written instructions in regard to my appointment, but 
no written instructions in regard to my duties that I recollect now. They were given 
verbally. 
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Mr. Houcate.—What is your understanding of your instructions ? 

Mr, Epwarps.—My instructions were from Mr. Cooper, first that we should use 
unusual care, that this was a bridge of great magnitude and that we should do every- 
tuing in our power to get the very best materials and workmanship, and the under- 
standing was that if my services were not satisfactory they would be dispensed with. 

Mr. Hoxieate.—Did Mr. Cooper or Mr. Hoare furnish you with a specification 
of the material and the workmanship required ? 

Mr. Epwarps.—No, sir. 

Mr. Houcate.—Then, what was the standard that you adopted in your inspection 
of the material and the workmanship ? 

Mr. Epwarps.—The Quebec Bridge Company’s specifications, Mr. Theodore 
Ceoper’s specications of 1904, and also we made certain special tests outside of these 
that were not covered by any of these specifications. 

Mr. Houieate.—Who furnished you with these specifications ? 

Mr. Epwarps.—I secured them at the office of the Phenix Bridge Company. 

Mr. Hoteate—Were they approved by Mr. Cooper or Mr. Hoare ? 

Mr. Epwarps.—No, sir. 

Mr. Hoteate—Do we understand, Mr. Edwards, that the specifications that you 
worked under as to the standard of material and workmanship were those that you 
received from the Phenix Bridge Company, the contractors only ? 

Mr. Epwarps.—Also in case of doubt as to any material it was to be referred to 
Mr. Cooper’s judgment, which I did on several occasions, 

Mr. Hoxeatse.—In those cases what course was followed ? 

Mr. Epwarps.—Mr. Oooper told me how to proceed. 

Mr. Hoteatr.—Did he prescribe special tests in those cases ? 

Mr. Epwarps.—He did in some cases, but he told me that he would be guided by 
. the circumstances in each case. 

Mr. Hoiteate.—Were special tests made ? 

Mr. Epwarps.—Special tests were made; yes, sir. Mr. Cooper incorporated some 
of them in an article written by Mr. Cooper and read before the American Society of 
Civil Engineers under the title of ‘Some new facts about eye-bars.’ 

Mr. Houcatre.—These special tests were made at your immediate instance? 

Mr. Epwarps.—At Mr. Cooper’s instance. 

Mr. Hotcare.—Are these the tests you referred to just now as being made specially 
by the Phoenix Bridge Company ? 
Mr. Epwarps.—There is additional information. These tests were made in part 
but there is also additional information which is not covered by my reports. 

Mr. Houicatr.—Where were these tests made? 

Mr. Epwarps.—Made at the works of the Phoenix Iron Company. 

Mr. Houcarr.—All of them ? 

Mr. Epwarps.—Yes, sir. 

Mr. Honcare.—These are the special tests? Were there any tests anywhere else 
of material? 

Mr. Epwarps.— Outside of the usual tests? 

Mr, Hotcare.—Yes. 

Mr. Epwarps.—No other tests were made that I recall. 

Mr. Hotcate.—Was all the testing done at the Phoenix Iron Company’s works? 

Mr. Epwarps.—No, sir, the test of plates were made at the Central Iron and Steel 
Company, specimen tests of plates were made at the Carnegie Steel Company, and 
tests of sizes at the Bethlehem Steel Company. 

Mr. Hotcatre.—Were you present at these tests ? 

Mr. Epwarps.—No, at Harrisburg Mr. Keenan performed all these tests and the 
tests were performed on the Carnegie material by John N. Ostrom. 

Mr. Houcate.—Was the result of these tests recorded? 

Mr. Epwarps.—The result of these tests was recorded. 

Mr. Houcate.—Haye you the records? 
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Mr. Epwarps.—The records are here. They have been submitted. 

Mr. Houcate.—Are they included in the sages that Mr. Hoare has put in in 
regard to the inspection ? 

Mr. Epwarps.—Yes, sir. 

Mr. Hotcate.—You had a systematic form of reporting all tests and inspections? 

Mr. Epwarps.—Yes, sir, regular forms for. reporting each class of test. 

Mr. Hoicare.—How often did you report ¢ 

Mr. Epwarps.—I made a monthly report on the shop work and besides that about 
every month or two I would send in a batch of tests to Mr. Hoare covering the material 
which had been inspected in the meantime since the last report. 

Mr. Hoteate.—I think you said that you sent these reports also to Mr. Cooper? 

Mr. Epwarps.—The tests of full sized eye-bars were sent to both Mr. Cooper and 
Mr. Hoare and the specimen tests of material were sent to Mr. Hoare only. Mr. 
Cooper received these except in such cases as he asked for them. He asked for them 
on the eye-bars. 

Mr. Houcaate.—Was the inspection in regard to workmanship reported to Mr. 
Cooper and Mr. Hoare? 

Mr. Epwarbs.—It was reported to Mr. Hoare in monthly reports and verbally to 
Mr. Cooper on the occasion of my visits to him. I saw him monthly. 

Mr. Houicate.—There were no written reports to Mr. Cooper? 

Mr. Epwarps.—No, nothing of any account. 

Mr. Horcate.—Was there anything of a very special nature that arose in regard 
to the material that was used? 

Mr. Epwarps.—Nothing of account—no, sir. 

Mr. Hoicate.—Who decided the form of the report, Mr. Edwards, that you sent 
in ? 

Mr. Epwarps.—The form of the report was really gotten up by me, subject to Mr. 
Cooper, and I could not say whether he submitted it to Mr. Hoare or not, but I 
am inclined to think he did and it was returned to me with Mr. Cooper’s approval. 

Mr. Houicate.—Was the report form changed in any way during the progress 
of the work ? 

Mr. Epwarps.—No, sir. 

Mr. Hoicarre.—So then the reports will show a continuous uniform system of 
keeping records from the first starting of the work at the shop up to the present time? 

Mr. Epwarps.—Yes, sir. 

Mr. Hotcare.—In connection with the testing of materials, Mr. Edwards, what 
experience have you had ? 

Mr. Epwarps.—I had, previous to my connection with this work, an experience of 
seventeen years. 

Mr. Horcate.—You might just give us some details of that ? 

Mr. Epwarps.—Well, for a year or a year and a half, I have forgotten the exact 
time, I was connected with the Pottsville Iron and Steel Company in their testing 
demartueut and also in their mills in another capacity. After that, I went out with 
William R. Webster as inspector. I remained for two years there, after which I was 
connected with G. W. G. Ferris and Company for about the same time, with Booth, 
Garrett & Blair for four or five years and was manager for Robert W. Hunt & Co., in 
their Philadelphia district for six years. 

Mr. Houtcare.—Did that work embrace a quantity of material used in the con- 
struction of bridges ? 

Mr. Epwarps.—For the most part bridges and building work. 

Mr. Houeate.—Did that experience embrace the processes of manufacture of the 
material ? 

Mr. Epwarps.—It did. 

Mr. Houeate.—And of the testing of it ? 

Mr. Epwarps.—Yes, sir. 


MINUTES OF PROCEEDINGS 141 


SESSIONAL PAPER No. 154 


Mr. Honicate.—Did you represent in these cases the iron company or the pur- 
chasers ? 

Mr. Epwarps.—The purchasers with that one exception, that time I was with the 
Pottsville Iron and Steel Company. 

Prof. GALBRAITH.—You have knowledge of the relation of the chemical analysis 
of the materials and products, and also of the later microscopical examination to the 
properties required in material. 

Mr. Epwarps.—I have a knowledge of the chemical properties; the microscopical 
we do not deal so much with. 

Mr. Houieare.—In the course of your inspection of the material for this parti- 
cular work, Mr. Edwards, what proportion, roughly speaking, were you obliged to 
reject ? 

Mr. Epwarps.—Very little. 

‘Mr. Houiegate.—I am speaking now only of the material? 

Mr. Epwarps.—Of the material. 

Mr. Houeate.—Not yet fabricated ? 

Mr. Epwarps.—Very little indeed, for the reason that the mills for the most part 
attempted to throw out the material before it came to us. 

Mr. Houeare.—That is before they submitted the material to you for inspection, 
they made themselves reasonably sure that it would pass your inspection ? 

Mr. Epwarps.—Yes, sir, realizing the importance of the work. For instance the 
Central Iron and Steel Company showed me one time I was there, a huge pile of 
eye-bar material that they had rejected. I had not gone over it, it had never been 
submitted to our men at all. Anything they thought he would reject they did not put 
before him. 

Mr. Hoieate.—Well, what value do you place upon that action? 

Mr. Epwarps.—Well, it simply saved them the labour of handling that material; 
they turned it into scrap before they handled it in their different departments. 
Mr. Houcate.—Then of the material that was actually submitted to you for 
inspection, what percentage were you obliged to reject ? 

Mr. Epwarps.—Oh, I should say not over 23 per cent of the material submitted 
was rejected. 

Mr. Hoteatre.—Well, will the reports show the rejections ? 

Mr. Epwarps.—No, they will not; the reports will not show all the material 
rejected. 

Mr. Houcate.—Do the reports note the rejection of material at all? 

Mr. Epwarps.—Yes, sir. 

Mr. Ho.icate.—Is there any information that you can give us with regard to 
material that is not contained in the reports? 

Mr. Epwarps.—None whatever. 

Mr. Houeate.—And the file of reports is complete ? 

Mr. Epwarps.—The reports are complete; yes, sir. 

Prof. GaLBrairH.—You knew the exact nature of the material which was fur- 
nished to the shop; you know its history, where it was made and the process by which 
it was made and the necessary composition of the material ? 

Mr. Epwarps.—Yes, sir, we have complete records of all the material and by whom 
every piece was rolled. 

Prof. GatBrairH.—Did you ever examine in the rolling mill the cropping of the 
ingots 2 

Mr. Epwarps.—No, sir. 

Mr. Houcate.—Now, with regard to the fabrication of the material, Mr. Edwards, 
have you a copy of the specifications you worked under ? 

Mr. Epwarps.—Have I that with me? 

Mr. Houeate.—Yes? 

Mr. Epvwarns.—No, sir, I have not. 
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Mr. Hougare.—You can furnish us with that? 

Mr. Epwarps.—Yes, sir. 

Mr. Houieare.—Did you inspect the fabrication ? 

Mr. Epwarps.—The fabrication was inspected, I had charge of that with Mr. 
Meeser as my assistant and Mr. McLure certain months of the year as assistant when 
he was not up here on erection. 

Mr. Houcare.—Was that inspection a continuous one at the shop? 

Mr. Epwarps—Yes, sir, it was. 

Mr. Hoieatre.—And how was your inspection noted on the completed members? 
Was it marked on the completed members, is there a record on the member itself ? 

Mr. Epwarps.—On the member itself there is a large ‘Q’ in yellow paint, and 
inside is stamped ‘ Q-B’, showing that the material is accepted. 

Prof. GALBRAITH.—That is, there were two ‘ Q’s’, a large ‘Q’ and inside a stamp 
*Q-B’’ . : 

Mr. Epwarps.—Yes. 

Prof, GALBRAIru.—One painted on, the other stamped? 

‘Mr. Epwarps.—Yes, that is it. , That was not done on the eye-bars, we never 
placed those stamps on there, they had enough marks on as it was. 

Prof. GauBrairu.—And how did you mark rejected members ? 

Mr. Epwarps.—They were not marked at all. 

Prof. GaLBrairH.—Were there any members rejected ? 

Mr. Epwarps.—When I said they were not marked at all, I had reference to the 
piece that was rejected and sent back. Yes, there was, well not exactly rejected, 
but we refused to take some pieces and then they would be returned. In one case I 
remember a post that was crooked, that was returned, the rivets were all knocked out, 
the piece restraightened, and then brought before us again. 

Prof. GALBRAITH.—Returned from where? F 

Mr. Epwarps.—Returned from the finishing department back to the assembling 
department. 

Prof. GALBRAITH.—That particular piece then was made right and again inspected ? 

Mr. Epwarps.—Yes, sir, made right and again inspected and accepted. 

Prof. GaLspraira.—And shipped? 

Mr. Epwarps.—And shipped. 

Prof. GALBRAITH.—Was any material returned to you from Quebec? 

Mr. Epwarps.—None whatever. 

Prof. GaLtBrairH.—Did you hear at any time any complaints from the Quebec 
end of material arriving that was not perfect? 

mr. Epwarps.—The only one I recall now was with respect to painting, that was 
the greatest trouble we had from the field, they claimed there were spots that were 
not painted. 

Prof. GaLBrairu.—Was there an instance of complaint arising from any struc- 
ivral feature ? 

Mr. Epwarps.—On the anchor arm there was one complaint in regard to a truss 
floor beam that the holes did not come exactly right, that is the only one I remember 
on the whole anchor arm; and on the cantilever arm, when they went to put in the 
end posts, there were some plates there that did not exactly gee, and they had to chip 
off about half an inch there, after which they went into place. These are the only 
two things I recall now of any complaints in regard to workmanship. 

Prof. Kerry.—What method had you to ensure that only inspected material was 
shipped ? ; 

Mr. Enwarps.—The material at the mills was stamped as well as the finished 
material and besides that the inspector reported to me continually. There was nothing 
that had gone on the cars without he received copies of the invoice; he knew exactly 
what was shipped on each ear, and if anything was put on there which was defective, 
which he had not passed, he would advise me. 
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Prof. Kerry.—That is to say each shipment was systematically checked? 

‘Mr. Epwarps.—Each shipment, and copies of these shipments were sent to me. 

Prof. Kerry—You knew from the invoice that the material had been inspected ? 

Mr. Epwarps.—I knew that or I would not accept it, and there were the reports 
I later received from the inspector. 

Mr. Houcate.—Will your reports show any details as to how the final inspection 
was made before putting your mark on it ? | 

Mr. Epwarps.—No, sir, the reports will not show that; the monthly reports will 
_simply show what progress is made in the shop during the month and about what the 
state of affairs was in order to keep Mr. Hoare advised regarding what they were 
doing. They do not show anything in regard to the quality. 

Prof. Kerry.—Nothing in regard to quality ? 

Mr. Epwarps.—I mean as regards the shop inspection, the monthly reports from 
the shop I referred to. 

Mr. Hotcate.—Simply the fabrication reports ? 

Mr. Epwarps.—Simply the fabrication reports. 

Mr. Hoitearr.—They referred more to the progress of the work and what was being 
done in the way of shipping ? 

Mr. Epwarps.—Yes, sir. 

Prof. Kerry.—The monthly reports will show fully the IERIE of the material? 

Mr. Epwarps.—F ully, yes, sir. 

Prof, GaLBrairH.—Did you test and report on the plate of which the bridge 
pieces were built up as well as the riveted up pieces? 

Mr. Epwarps.—Yes, sir, the reports of all plates have been submitted, the reports 
of tests on these plates. 

Prof. GatBrairH.—Did you check the templets as well as the completed work, 
Mr. Edwards ? 

Mr. Epwarps.—No, sir, we did not check templets. We checked tapes and we 
rejected a number ; we refused to allow them to be used before they were absolutely 
correct with the standard. 

Prof. GaLprairH.—That is, you rejected a number of tapes ? 

Mr. Epwarps.—Yes, sir. 

Prof. GALBRAITH.—Were these steel tapes ? 

Mr. Epwarps.—Yes, sir, George Eddy’s steel tapes. 

Mr. Houcate.—Were the members tested by yourself for straightness and general 
condition before they were loaded on the cars ? 

Mr. Epwarps.—Yes, sir, they were inspected by us for these conditions. 

Mr. Houeate.—And what was the process after they left your hands? 

Mr. Epwarps.—After they left our hands they were put into the hands of the 
shipper and loaded on cars and they were usually given another inspection on the 
cars, a general inspection, not in detail. 

Mr. Houtgate.—A general inspection simply to ascertain that the loading had 
been done in a proper way ? 

Mr. Epwarps.—Well, we did not inspect the loading probably as much as we 
did to see that they were properly painted and that there was nothing that had escaped 
us in the shop. 

Mr. Honicate.—What can you say about the methods that were used in loading 
with reference to the safe carrying of the members ? 

Mr. Epwarps.—Unusual precautions were taken in that way. Drawings had been 
furnished by the Phenix Bridge Company to their shipper and he was supposed to 
follow those implicity, and besides that the railway companies had not only their in- 
spectors, but had men in higher authority there to watch the loading before they 
allowed the cars to leave the works. 

Mr. Houcate.—Do I understand that the Phenix Bridge Company had a plan 
showing how the members should be loaded on the cars ? 

Mr. Epwarps.—F or the larger and heavier members. 
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Prof. GALBRAITH.—You mean apparently that only pieces of a definite specified 
kind could be loaded on one car ? 

Mr. Epwarps.—Well, usually it would take more than one car, the pieces were 
so heavy. 

Prof. GALBRAITH.—On one or more cars ? ; 
Mr. Epwarps.—On one or more cars, and where they were unusually heavy or 
long these special instructions were issued. 

Mr. Houeate.—I think ‘you told us, Mr. Edwards, that the specifications you 
worked under you received from the Phenix Bridge Company, but did you not get 
some specifications from Mr. Hoare direct ? 

Mr. Epwarps.—I have no recollection of any. 

Mr. Houeatre.—But from time to time you received instructions from both Mr. 
Cooper and Mr. Hoare with regard to the standard of the inspection ? 

Mr. Epwarps.—Yes, sir, I did from both Mr. Cooper and Mr. Hoare. 

Mr. Houeate.—And were they written or verbal ? 

Mr. Epwarps.—Verbal for the most part, I think. 

Mr. Hoxieate.—And the result of the whole was carried out in the final inspection 
of the materials ? 

Mr. Epwarps.—Yes, sir. 

Mr. Hoxieate.—Were these amended instructions received after the manufacture 
of the material was commenced ? 

Mr. Epwarps.—Yes, sir. 

Mr. Hoteare.—At what period then were any amended instructions given? 

Mr. Epwarps.—Well, about—I do not recollect the exact time, but about six or 
seven months after we started on the work there was a change made in the specifica- 
tions of the eye-bars. 

Mr. Houteatre.—Did it only affect eye-bars? 

Mr. Epwarps.—I think it did. 

Mr. Hoteate.—Have you notes of what these changes were? 

Mr. Epwarps.—You mean have I written instructions with regard to them? I 
know exactly what they were; instead of having a low limit of 60,000 pounds per 
square inch the low limit was changed to 62,000 pounds. 

Mr. Hoteate.—I understand these instructions were verbal? 

Mr. Epwarps.—I think they were. 

Mr. HoiGate.—Were these reports all signed by you, Mr. Edwards? 

Mr. Epwarps.—I think Mr. Meeser’s name is on some of them, although I made 
them all up. 

Mr. Houaare.—Then Mr. Meeser did sign some? 

Mr. Epwarps.—He did not sign the reports that were sent to Mr. Hoare, he 


signed the reports that were sent to me, and then I would recopy them and send them 
on. 


Prof. GaLBRAITH.—With your signature? 

Mr. Epwarps.—With my signature, and in some cases in the early part of the 
work, I think I left his signature; I put his signature to them; his signature is on 
some although they were written by me. 


Mr. Hoteate.—That is to say, they were actually signed by him or did you write 
his name? 


Mr. Epwarps.—I wrote his name. 
Mr. Houeate.—And wrote ‘ signed.’ 
Mr. Enwarps.—I think my initials are to them. 


Witness retired. 
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Mr. Hoiaate.—What are you? ; 
Mr. Merser.—Inspector for the Quebee Bridge and Railway Company. 
Mr. Houeate.—At Pheenixville? 
Mr. Merrser.—Pheenixville. 
Mr. Houeate.—And your duties comprise ? 
Mr. Mrrsrr.—Comprise seeing that the work is made like the drawings, that the 
workmanship is all right, that the rivets are tight, that the whole thing is made as 
per drawings. 
Mr. Houcatre.—Who appointed you? 
Mr. Merser.—Mr. Edwards. 
Mr. Horgatr.—And to whom do you report? 
Mr. Mrrser.—Mr. Edwards. 
Mr. Honigate.—Were your duties confined to the fabrication ? 
Mr. Mrrsrr.—Yes, sir. 
Mr. Houeate.—And what generally were your methods of checking? 
Mr. Mrrser.—Well, in using our tape line, our long measurements, we had a tape 
line that had been examined by the master tape used by the shop, all tapes were regu- 
lated by that, and we had an appliance put on the line at the foot mark, and we used 
a 4-foot steel scale to set it by, and that was held on by a man, one of the assistants 
in the bridge company’s employ, and the chief inspector and myself would read it. 
On the other end we had an appliance made with a seales on and we always pulled 
a certain number of pounds, which was carried out from one end to another in ail 
departments; we all pulled 10 pounds, and he would read it while I would pull it, and 
I would read it while he would pull it, and after we both read it, we would both go 
up and tell one another what we made it. We never told each other until we 
both made measurements. If it was necessary in measuring, he could call any num- 
ber of men to hold it in line, he had that permission. 

Mr. Houcate.—Were errors discovered ? 

Mr. MrEser.—Yes, sir. 

Mr. Hoteatre.—How were they corrected? 

Mr. Mrrsrr.—They were corrected in some cases by tle pieces that were con- 
nected to them being made to suit that member. 

Mr. Honieate.—The member then would not be alterel itself, but the joining 
members would be corrected? 
Mr. Mrrser.—In some cases it was, in some cases not. 
Mr. Honieate.—The drawings that were furnished to you, were they found to 
work out in the fabrication ? 
Mr: Mrrser.—Yes, sir. 
Mr. Houeate.—Did matters arise in the shop where the drawings erred? 
Mr. Mersrer.—I cannot recollect that there was anv. 
Mr. Houeate.—What we want to know is whether the drawings that were fur- 
nished to the shop, and which you inspected by, were correct drawings for the purpose? 
Mr. MrersEr.—Yes, sir. 
Mr. Hoicate.—Well considered ? 
Mr. Mrrser.—Well considered. 
Mr. Honeatre.—During the fabrication of the material, were the appliances of 
the Phenix Bridge Company’s shop ample for the handling of all the parts? 
Mr. Mrreser.—I think the best. 
Mr. Houcate.—The best that you know of ? 
Mr. Mrrser.—That I have ever seen, yes, sir. 
Mr. Houcate.—Are you generally familiar with plans of that nature? 
Mr. Merrser.—I had been travelling from one plant to the other before I went 
with these people. 
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Mr. Horteate.—Then in the using of these appliances what care was used ? 

Mr, Merser.—Well, all care was taken that nothing could be hurt in any way, 
shape or form. When they put the chains around they made all kinds of supports 
between the irons so they could not bend or buckle, and I think all the way through 
every care was exercised so that the pieces would not be injured in any way. 

Mr. Hotcate.—Was there any injury to any piece that took place in the shops? 

Mr. Mrrser.—There was one. 

Mr. Hoitcate.—One? Have you any recollection of that? 

Mr. Mrrser.—I do. 

Mr. Horicate.—Can you specify ? 

Mr. Messer.—Well, they were carrying a chord across the yard and it fell, tae 
ehain broke, or 1f the chain did not break the teeth failed and it fell down. 

Mr. Houcate.—Have you a record to show what part that was? 

Mr. Merser.—It was chord 10 of 622 on the north side, now in the Belair yard. 

Mr. Houcate.—Now in the Belair yard? 

Mr. Mrrser.—Yes, sir. 

Mr. Houcate.—Was it damaged to any extent? 

Mr. Merser.—It was bent, there was nothing broken about it, it was bent. 

Mr. Horcate.—And what did you do when that occurred ? 

Mr. Merser.—I called Mr. Edwards; he came up and looked at it, and took it 
up I think with his superior. 

Prof. GALBRAITH.—What does that No. 622 mean? 

Mr. Mrrsrer.—622, it is the order. That is the way we have, all even numbers 
are on one side and all the odd numbers on the opposite side. 621 is in the side now 
that has fallen, the cantilever arm; No. 622 will be on the opposite side of the river. 
That is the Bridge Company’s order, and that is the way we could tell. 

Mr. GavBrairH.—What was done with regard to that chord piece itself, Mr. 
Meeser ? 

Mr. Mreser.—It was straightened. 

Prof. GatBrairH.—And afterwards inspected by you? 

Mr. Mrerser.—Yes, sir. ; 

Prof. GaLBrairH.—And found satisfactory ? 

Mr. Meresrer.—Yes, sir. 

Mr. GatpraitH.—Did you immediately supervise the shipping or loading? 

Mr. Merser.—Not until it was thoroughly inspected by all parties concerned. 

Prof. Gatprairn.—But the actual loading on the cars, would you see the material 
after it was loaded on the cars? 

Mr. Merrser.—Not in all cases, but I tried to make it a point to do so whenever 
I possibly could. 

Prof. Garsraira.—Mr. Edwards has told us about the system used in connection 
with the loading of cars? 

Mr. Mresrer.—Yes, sir. 

Prof. GALBRAITH.—Can you give us any further explanation of that ? 

Mr. Mrrser.—On each piece of any size there was a drawing made giving full 
instructions to the chief shipper how it was to be loaded. With smaller members 
he used his own judgment. 

Prof. Gatsprairy.—And what can you say as to the carrying out of those direc- 
tions ? 

Mr. Mergser.—I think they were lived up to to the letter. The railway companies 
had their inspectors on the ground all the time, the cars were thoroughly gone over 
and if any question came up between the Bridge Company’s representatives or the 
chief shipper and the inspectors, they sent for their chief inspectors, who were very 
often on the ground to make matters satisfactory to both parties before a car would 
leave the plant. 

Prof. GaLBraitH..—Now with regard to the process of manufacture in the shop, 
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generally speaking, how was the work done? Did you have any difficulty in forcing 
your ideas of the specifications, in having the matter carried out? 

Mr. Merrser.—I had not. 

Prof. GatBrairnd.—With regard to the assembling and riveting how did you find 
the work complying with your wishes ? 

Mr. MrErser.—Good. 

Prof. GaLBraITH.—Sufficiently good to warrant your accepting it when it was 
completed ? 

Mr. Meurser.—Yes, sir, extreme care was taken on this, 

Prof. GALBRAITH.—In what way ? 

Mr. Merrser.—Every way, all the way through, in all parts, all departments. 
They had all received special instructions to make this, I might say a master job. 
Outside inspectors had come there and said they had received better results since 
our own job was started on their own work. 

Prof. GALBRAITH.—And these reports that Mr. Edwards refers to, you had know- 
ledge of so far as the fabrication is concerned ? 

Mr. Merser.—The reports I had nothing to do with. 

Prof. GaLBrairH.—Was there any flanging or hot work, blacksmith work neces- : 
sary in any part of the fabrication ? 

Mr. Merrser.—In some, yes, sir. 

Prof. GatpraitH.—What care was taken with respect to plates on which that 
work was done, after the flanging or other operation, with respect to cooling I mean ? 

Mr. Merrsrr.—They were let lie right down on the ground after they were 
finished, not on the ground but on beams that were there. They were let lie there 
until perfectly cool; we would not allow them to make them too hot. 

Prof. GALBRAITH.—Care was taken about the temperature to which they were 
heated ? 

Mr. Merser.—Yes, sir. 

Prof. GatBrairH.—What about winter work ? Were any precautions taken to 
prevent them from being cooled too suddenly in the winter ? Were any pieces 
thrown down into the snow ? 

Mr. Mrrser.—Not that I know of ; it is all under the roof where this is done. 

Prof. GatprairH.—Or were they exposed to rain or wet while cooling. 

Mr. Mersrer.—No, it is all under roof. 


The witness retired. 


Horace M. Crark, sworn. 


Mr. Hotcatre.—Mr. Clark, are you an employee of the Phenix Bridge company ? 
Mr Ciarx.—Yes, sir. 
Mr. Hotcatr.—Are you connected with the work at the Quebec bridge ? 
Mr. Cuark.—Yes, sir. 
Mr. Houeate.—In what capacity ? 
Mr. Crark.—Foreman in charge of the storage yard. 
Mr. Honicate.—How long have you been acting in that capacity ? 
Mr. CrarK.—Since Otober 26, 1904. 
Mr. Houeare.—Your duties confined you to the storage yard ? 
Mr. CrarK.—Yes, sir. 
Mr. Houcate.—Now, with ‘regard to your duties, what do they cover? 
Mr. Crark.—They cover the unloading, the reception of the metal, the unload- 
ing, checking and storing it away and sending it to the bridge. 
Mr. Houcare.—That is reloading. 
Mr. Crark.—Yes, sir, reloading and sending it to the bridge as it was required 
for daily erection. 
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Mr. Hoteate.—And in doing that you would have to handle all these parts twice? 

Mr. CuarK.—Yes, sir. 

Mr. Hoxicate.—What were your facilities for handling ? 

Mr. Crark.—We had two electric cranes of 75 tons capacity each. 

Mr. Hoxieate.—What was the weight of your heaviest piece handled ? 

Mr, Ciark.—The heaviest piece handled was about 98 tons, No. 10 chord section 
in the cantilever arm. 

Mr. Horcatr.—When you speak of checking, does that refer to checking quanti- 
ties or dimensions. 

Mr. Crark.—It: refers to taking the amount of. material that comes in on the 
different cars to check them to see that they check with the invoice from the shipper? 
Mr. Houcate—lIt refers in no way to checking the dimensions of the parts ? 
Mr. CrarK.—No, sir, it just refers to the marks, the shipping marks and marks 
in connection with erection. 

Mr. Houcate.—In handling the heavy parts were you always able to do 1% suc- 
cessfully or had you any trouble ? 

Mr. Ciark.—Well, we never had any trouble, except with one chord section that 
we had a misfortune with. 

Mr. Houcatr.—What happened ? 

Mr. CiarK.—It was chord section 9 L anchor arm. One of the hooks broke, a 
connecting link on a hook broke and the chord section dropped on to the ground, 
striking a plate. 

Prof. GaLBrairH.—At one end? 

Mr. Criarx.—At one end, yes, sir. The splice plates were on the chord, that is 
the web splice plates were on the chord, and they struck a plate that we used in the 
yard, and the leverage on the plates broke two of the angles on the bottom of that rib. 

Prof. GALBRAITH.—Struck edgewise or sideways ? 

Mr. Ciark.—Directly on the top side of the chord. 

Prof. GaLtBrairH.—Edgewise of the splice plates. 

Mr. Crarx.—Edgewise, yes. 

Mr. Houcatrr.—And was it one end of this piece that fell or the whole piece? 

Mr. Cruark.—Both ends. One end fell on a pile of eye-bars and the other one 
fell 18 inches or 2 feet more. 

Mr. Houcare.—How far did it fall? 

Mr. Crark.—Possibly 5 feet. 

Prof. GaLprairi.—How many falls were on the chord ? 

Mr. Ciark.—There were two cranes. 

Prof. GaLBrairH.—And both broke? 

Mr. CrarKk.—No, one broke and that loosened the other one. 

Prof. GALBRAITH.—So you let the whole chord fall? 

Mr. Crarx.—Yes, sir, practically the whole chord. 

Prof. GALBRAITH.—I¢ struck one end first and struck sideways the rest. 

Mr. CiarKk.—Yes, sir. 

Prof. Garprairu.—The other end did not strike the ground directly ? 

Mr. CriarKx.—No, sir, the other end did not strike more than 20 inches. 

Prof. Garprairu.—In handling this material had you any specific instructions ? 

Mr. Crark.—Yes, sir. 

Prof. GALBRAITH.—As to how to handle it? 

Mr, Ciark.—Yes, sir. 

Prof. GALBRAITH.—In what form were those instructions given to you? 

Mr. Ciark.—For some of the principal members, all the chord sections, there are 
60 ton hooks designed for the handling of them, and we have the two cranes and use 
them to handle them, that is a 60 ton hook on each end of the chord, thus giving us 
all the scope we needed. 
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Prof, GaLBraitH.—That is what you did? 

Mr. CLark.—Yes, sir. 

Prof. GALBRAITH.—But were you instructed to do that? 

Mr. CrarK.—Oh yes, we had two cranes. The hooks could not have been used at 
that time, only on two cranes. 

Prof. GALBRAITH.—Were there specific instructions given you with regard to the 
handling of that material from the car? 

Mr. Ciarx.—Not all of them, the lighter members, of course there would not be 
anything given for that but the heavier members there was. 

Prof. GALBRAITH.—Where did you get those instructions from ? 

Mr. Ciark.—We got the instructions from the blue prints and from the general 
plans. We have all the blue prints at the storage yard that we had at the bridge so 
far as the erection and handling of the metal is concerned. 

Prof. GaLBRAItH.—Then were the instructions that you refer to as blue prints 

followed 4 
: Mr. CxuarK.—Yes, sir. 

Prof. GALBRAITH.—And in carrying out that work did you find these instructions 
ample for the handling of these parts? 

Mr. CiarK.—Yes, sir. 

Prof. GALBrAIrH.—Is it usual on your work to receive instructions of that nature? 

Mr. Ciark.—Well, not on smaller work we do not receive it, but on a work of this 
kind it is something unusual, and the instructions have been given and we have positive 
orders not to.do anything only just what we get instructions to do, especially on a 
heavy member. 

Prof. GALBrairH.—Then you handle those members in the yard in accordance 
with the instructions you receive on blue prints that were furnished to you by whom? 

Mr. CuarK.—The Phenix Bridge Company. 

Prof. GALBRAITH.—By whom at the Phenix Bridge ‘Company. 

Mr. Ciarx.—All blue prints and instructions come direct to the general foreman, 
and are turned over to the different foremen under him. 

Prof. GatprairH._—Who was your immediate foreman on the work? 

Mr. Cuark.—Mr. Yenser. 

Prof. GALBRAITH.—With regard to this particular chord that you refer to, was it 
the only case of damage done to a member in the course of handling? 

Mr. Cuarx.—Yes, sir. 

Prof. GALBRAITH.—When this happened what was done in the way of rectifying 
the matter ? 

Mr. Cuark.—It was repaired in the following spring, I think about May or June, I 
could not tell exactly. I could tell it was according to the Phenix Bridge Company’s 
tool order No. 200. 

Prof. GALBRAITH.—Did you have to do with repairs ? 

Mr. CrLark.—It was under my supervision, yes, sir. 

Prof. GaLBrairH.—And the repairs were done in the yard ? 

Mr. Ciark.—Yes, sir. 

Prof, GaLtprairH.—Would you give us the date of that accident ? 

Mr. CrarK.—I cannot give you exactly. There is a record I presume in the 
Phenix Bridge Company’s office, but it was in April, I am almost positive. 

Prof. GatprairH.—In what year ? 

Mr. CiarK.—1905. 

Prof. GALBRAITH.—And the repairs were made the next spring ? 

Mr. Ciarx.—Just a minute, 1905, the repairs were made that same spring. 

Prof. GALBRAITH.—How long after the accident was the repair made, and when ? 

Mr. Cruark.—It was in the same year, two months and a half later. Of course, 
these repairs covered quite a few days. I could not give the exact date when the 
repairs were made. 
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Mr. Houcate.—The repairs were made, though ? 

Mr. Cuarke.—Yes, sir. 

Mr. Houcare.—Will you describe just what you did, shortly ? 

Mr. Cuarx.—The angles that were broken were cut off. 

Mr. Hoteate.—Which angles—the flange angles ? 

Mr. Cuarx.—The main angles in the chord section. I cannot give the exact 
locality now. The sheets will give that. 

Mr. Houcars.—On the outside rib are the details of the work described on the 
tool order ? 

Mr. CiarK.—Yes, sir. 

Mr. Hotecate.—Will that describe it fully ? 

Mr. Cuark.—Yes. 

Mr. Hoxieate.—Can we get a copy of that ? 

Mr. Ciark.—They are at the Bridge Company’s office, I think. 

Mr. Honicatr.—You may, as nearly as you can recollect it now, give a descrip- 
tion of it. 

Mr. Cirark.—As near as I can recall it there were two angles broken and they 
were broken on the bottom of the chords. I cannot just recall whether they were out- 
side or inside angles. I know one of them was an inside angle but the exact distance 
from the chord splice I cannot give without the tool order. But the chords were 
cut off and the splice made with perfect joints clipped and filed to the satisfaction 
of the engineer. 

Mr. Houicatre.—Who was the inspector? 

Mr. Ciark.—Mr. Kinloch. The work was finished and the chord sections sent 
to the bridge at the proper time when it was required in the structure. Further, the 
work is there to show for itself. That entire end of the chord section is intact and 
can be seen at this time. 

Prof, GaLtBrairu.—That was the end of chord 9 joined to 10? 

Mr. Crark.—On the west side of the anchor arm. 

Mr. Hoitcatr.—What inspection was given to your work by the Quebec Bridge 
Company ? 

Mr, Crark.—My work was usually inspected before it was erected. The inspectors 
usually got on the cars at the bridge and inspected the work that I had done—either 
Mr. McLure or Mr. Kinloch. They would make frequent visits to the yard and look 
over the work generally. 

Mr. Hoxaare.—Who, besides Mr.. Kinloch, did inspect chord A 9L after the 
repairs ? 

Mr. Cuark.—I would not be sure whether Mr. Kinloch had Mr. Hoare with him 
or not, but it seems to me that Mr. Hoare came to the yard one day to look over the 
repairs. I would not be positive. 

Mr. Houcarr.—But nobody else that you recollect ? 

Mr. CuarKk.—No, sir. 

Mr. Houaate.—Do you recollect Mr. McLure inspecting it? 

Mr. CuarkK.—No, I do not. 

Mr. Hoigatr.—Do you recollect Mr. Hudson being there ? 

Mr, CiarKk.—Yes, sir. 

Mr. Hoicatre.—Did he see it ? 

Mr, Crarx.—Yes, and Mr. Szlapka was with him at the same time. 

Mr. Houaatrre.—I understand that that was after it had been repaired ? 

Mr. CiarKx.—No, sir, before. 

Mr. Hotcare.—Did Mr. Hudson see it afterwards? 

Mr. Cxiark.—No, sir, I do not think so. I would not be sure whether Mr. Hudson 
saw it afterwards or not. 
Mr. Sruart.—I understand Mr. Hudson was there during the repair. 

Mr. Houaare.—Was Mr. Hudson there during the repair? 
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Mr. Cuark.—I could not say as to that positively whether he was or not. The 
chord was looked over very carefully by Mr. Hudson and Mr. Szlapka before the 
repairs were made to it and looked over by different people at different times. I 
cannot recall who all were there 
Mr. Hotegate.—Was your method of handling this chord different from that of 
handling similar chords? 

Mr, Ciarx.—No, sir. 

Mr. Houcare.—Was there a chain used in connection with the handling of this 
chord ? 
Mr. CuarK.—No, sir. 

Mr, HouegatE.—in making the repair of the chord to what extent had you to use 
heat ? 

Mr, Cuarx.—There was a Wells light put on the bend, on the angle almost oppo- 
site to where the repairs were made and that particular bend was taken out. ‘The 
angle was bent in almost opposite the point of repair and that bend was taken out. 
We put a Wells light on it and we tried to get it warm enough to bend it back, but 
failing we did away with the heat and straightened it out with a ram. 

Mr. Houieate.—By whose instructions were the details of these repairs carried out ? 

Mr. Crarx.—I think that the notes for the repairs were taken by Mr. Szlapka 
and Mr. Hudson. ‘The two orders for the repairs, I think, you will find were given 
by Mr. Scheidel. 

Mr. Hoxieate.—Will that order completely specify the method to be used in 
making these repairs? 

Mr. Cuark.—Yes, sir; it does not tell you how to do the work, but it specifies the 
repairs. 

Mr, Houcate.—Does it specify that the parts had to be heated? 

Mr. Cuarx.—No, sir. The reason that I abandoned heating was that we could 
not heat it with the Wells light. That was my own idea, and we could not get heat 
enough on it to straighten it with the Wells light, and so I abandoned that and 
straightened it with a ram. 

Mr. Houieare.—Apart from using the Wells light, heat was not used? 

Mr. CiarKk.—No, sir. 

Mr. Houcate.—And you found the Wells light would not give sufficient heat to 
be of much use to you? 

Mr. CriarK.—It would not give you enough heat. 

Prof. GaLBRaIrH.—It was practically a cold bend? 

Mr. Houeare.—What was the rule in regard to forwarding parts from the storage 
yard to the bridge? * 

Mr. Cuarx.—Entirely laid out on our erection blue prints. 

Mr. Hotcate.—Upon whose instructions would you forward material to the 
bridge ? 

Mr. Crark.—We had instructions to go by. I would know:-daily what was built 
up at the bridge and what would be required in rotation from the erection blue prints. 
We had a diagram to go by of the sections of the whole bridge and as for the minor 
details, little connections and pieces like that I would have to get these out myself. 
Mr. Hotcaate.—When these parts were wanted at the bridge, would you be advised 
by Mr. Yenser ? 

Mr. Criarx.—If the order of erection would be changed from that print? 

Mr. Houcate.—I mean that if he were ready for these parts, would he send you 
word that these parts were required ? 

Mr. Crarxk.—No, we had to work a good deal ahead of them sometimes to have 
them ready, and they would go out sometimes before they were ready. 

Mr. Houcatr.—Who inspected these parts before they were forwarded to the 
bridge ? 

Mr. Crarx.—Nobody but myself. 
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Mr. Hotcatr.—Was there no inspection made in the storage yard by the Quebec 
Bridge Company ? 

Mr. Cruark.—Only in a general way, not a daily inspection, but the inspectors 
would look over the various members as they came up to the bridge. 

Prof. GALBrAIrH.—They inspected them at the bridge and not at the yard? 

Mr, Criarx.—Yes, sir. 

Mr. Horaare.—Did you consider it necessary to have the Quebec Bridge Com- 
pany’s inspection before you forwarded the various parts to the bridge? 

Mr. CiarKk.—No, sir. 

Mr. Hotcare.—How did you keep track of the members as you shipped them to 
the bridge ? 

Mr. CruarK.—I checked them off from the erection diagram. 

Mr. Houcarre.—On the diagram itself ? 

Mr. Ciuark.—Yes. sir. 

‘Mr. Hotaare.—Would that give the date when they were forwarded ? 

Mr, CrarK.—No, sir. 

Mr. Hoxieare.—It would merely state that they had been sent ? 

Mr. Ciark.—That is all. 

Mr. Horcarr.—When you refer to an occasional inspection on the part of the 
Quebec Bridge Company in the yard, what individuals do you refer to? 

Mr. Ciark.—Mr. McLure and Mr. Kinloch and occasionally a visit from Mr. 
Hoare, not as an inspector, but as taking a general observation. 

Mr. Hoicate.—Were there any occasions when they refused to permit the material 
to go from the yard to the bridge 4 

Mr. Crarxk.—Not to my knowledge. 

Mr. Houcate.—In the usual course this chord that you referred to was forwarded 
to the bridge ? 

Mr. Ciark.—The same as any other chord. 

Mr, Houcarr.—Have you any means of ascertaining, Mr. Clark, what of the ma- 
terial that you forwarded to the bridge had not been erected in the bridge at the 
time of the accident on the 29th of August ? 

Mr. Crarx.—There were only two members. There were two members I had just 
sent up that were not erected. 

Mr. Hoicarr.—Which members were they ? 

Mr. Crark.—Two sections of eye-bars—diagonal bars 20 in the suspended span. 

Mr. Houcatre.—Then I understand that all other material that had left the yard 
at that time had been erected in the structure and that only these chord bars had been 
torwarded and remained unerected and not yet placed in the structure ? 

Mr. Ciark.—Yes, sir. As I understand it, one set of bars had already been run 
to the front and the engine was going to the front with the last section. 

Mr. Hoteate.—What material yet remains in the yard ? 

Mr. Ciarx.—The balance of the suspended span for the south half. 

Mr. Honicate.—Have you any record, Mr. Clark, of material having gone to the 
bridge and having been returned to the storage yard? 

Mr. CriarKk.—Yes, sir. 

Mr. Hoxicarr.—What have you reference to ? 

Mr. Ciark.—I have reference to U.S., V. 4. I think that is it. It was wrong 
side up. 

Mr. Houcarre.—In regard to this piece, you sent it, you say, wrong end on? 

Mr. Cruark.—No, it was wrong side up. It was for the right side and I had it 
turned over to the left side. I had it turned wrong side up for the inner chord. It 
was just a matter of bringing it back and turning a five or six ton piece over ; we 
turned it over on the same car, and it was not more than five minutes’ work. 

Mr. Houcate.—Are there any other cases of material being returned ? 

Mr. CrarK.—Not to my knowledge. 
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Mr. HoieGate.—What became of the eye-bars that were run forward? They were 
not erected 4 


Mr, CuarK.—In the river, I guess. 

Mr. Houcgare.—Then, as I understand. it, these eye-bars would be the only ma- 
terial on the bridge as far as you know that had not been erected in the structure ? 

Mr. Ciark.—These two sections of eye-bars. 

Mr. Houeate.—You have no recollection of anything being run back off the bridge 
before the accident happened ? 

Mr. CriarK.—No, sir. 

Mr. Hoicate.—You would have known if it had taken place ? 

Mr. Cruark.—There would not be anything to come back. The two chord sec- 
tions were sent up and were in place and were being connected and there was nothing 
to send up between the chord sections and these eye-bars. 

Mr. Houcatre.—lIs there any point, Mr. Stuart, you would like to mention 2? 

Mr. Sruarr.—lI have nothing. 

‘Mr. Davipson.—I understand that Mr. Clark is now speaking of the 29th, but 
Mr. Haley stated that these stringer pieces were sent back on the 28th. 

Mr. Honcarr.—Mr. Clark has stated that to his knowledge no material was sent 
back except this one piece of the post that was returned. 

Mr. Davipson.—Mr. Haley did not say they were sent back to the storage yard. 
They were sent back off the bridge—I do not know where to. Mr. Clark probably 
would not know this. 

Mr. Hoicate.—Have you any knowledge in regard to the return from the bridge 
of material that was intended for this erection or material which was connected with 
the apparatus for erection on the 28th of August ? 

Mr. Crark.—Yes, there was one of the erection spans, that is the working span, 
sent back and put in on the side track until next day. I frequently would load these 
spans a day ahead. I frequently loaded various members a day ahead and sent them 
up; they would not be ready for them, and they would return them and put them on 
the side track until they were ready for them. I think it was the day before that I 
had loaded the erection span and sent it up, and Mr. Yenser had the crew return it 
and it was thrown on the side track until next day. 

Mr. Hoteate.—Had that been done before? 

Mr. CuarKk.—Possibly it had; I could not say positively. We used to have a side 
track there up in the cut, but not this year, that they probably would throw things in 
to hold them temporarily until they could take care of them on the bridge. In my 
work I worked as much as a month ahead on some of the members to prepare them 
and frequently a member would be run up before they were ready for it and it would 
be thrown in on the side track until such time as they could take care of it. 

Mr. Houtcare.—When these erection girders were returned from the bridge would 
they then be under your care? 

Mr. CrarK.—Well, no; they just lie on the side track subject to the orders at 
the front. 

Mr. Houaate.—Have you any knowledge as to why they were returned ? 

Mr. Crarx.—No, sir; no more than that they were not ready for them. 

Prof. GaLBRairu.—Have you a record of everything returned to the side track ? 

Mr. Ciark.—No, sir. 

Prof. GALBRAITH.—Have you any means of knowing what is in the side track 
officially without simply paying a chance visit? 

Mr. CiarK.—Not from day to day. I do not keep any record. 

Mr. Houeatre.—How far is the storage yard from the side track? 

Mr. Cuark.—About half a mile. 

Mr. Houcate.—Your duties keep you at the storage yard constantly? 

Mr. CuarkK.—Yes, sir. 

Mr. Houcate.—Have you any duties which would take you to the siding where 
these cars are thrown in? 
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Mr. Cuark.—No, they are opposite the storage yard, possibly 300 or 400 feet away. 
Mr. Hoteate.—So that you would see the cars when they were returned? 
Prof. GALBRAITH.—Do I understand that this side track that you speak of is one 
track and the siding is another track near the storage yard? 
Mr. Houeare.—I think that what Mr. Clark means is that the siding where 
these ears were thrown in is 300 or 400 feet from the storage yard. 
Mr. Cruark.—Probably 300 or 400 feet. It used to be the main line and it was 
used for storage purposes. 
Mr. Houeate.—What do you mean by half a mile? 
Mr. Cuark.—The storage yard is half a mile from the bridge. 
Prof. GALBRAITH.—And this siding is somewhat less? 
Mr. CiarKk.—Yes, about 300 feet. 
Mr. Honegate.—Did you see Mr. Yenser on the 28th? 
Mr. CiarKk.—Yes, I saw Mr. Yenser every day. 
Mr. Houeate.—Did Mr. Yenser refer in any way to the return of these cars? 
Mr. CLark.—No, sir. 
Mr. Hoieatre.—Have you any knowledge as to why he returned them? 
Mr. CiarK.—I asked the brakeman why he brought them back and he said they 
were not ready for them. 
Mr. Houcatre.—Who is the brakeman ? 
Mr. Cxuarx.—Homer Fontaine. 
Mr. Davinson.—Before you pass to another point, I would like you to ask this 
witness if it is not within his knowledge that there was a good deal of commotion 
amongst the men about these cars being sent back and a good deal of unrest—a good 
deal of feeling about them ? 
Mr. Hoicatre.—Did you hear comments made by any one in regard to the return- 
ing of the cars with the erection span on them? 
Mr. Crark.—Not until this time. 
Mr. Hoieate.—Until when ? 
Mr. CiarKk.—Until the gentleman speaks of it now. 
Mr. Houeate.—I would not refer to Mr. Davidson’s conversation. You did not 


Mr. Ciarx.—All right. 

Mr. Hoteate.—Did you hear any comments ? 

Mr. Ciark.—No, sir, I never heard until this day why these girders came back. 

Mr. Houcate.—None of the men commented on the matter to you? 

Mr. Crarx.—No, sir; in my position I do not come into contact with them but 
very little; for this reason, that the men who boarded with me were, two of them, 
engineers, and one of them an apprentice, and I know that they did not mention any- 
thing in the house in relation to these girders going back. Most of the men lived in 
Liverpool, and I did not come into contact with any of them, and I never have, up 
to this time, heard anything as to why these girders went back. I never knew they 
were in question. 

Mr. Houcate.—The only thing you can tell us is that the brakeman told you the 
reason they were sent back was that they were not ready for them at the front? 

Mr. Crarx.—Yes, Mr. Yenser told him to take them back, they were not ready 
for them. 

Mr. Daviwson.—Is that brakeman alive? 

Mr. Criarx.—No, sir. 

Mr. Houeate.—Had you heard anything up to the 29th of August in regard to 
defects which were supposed to have existed in that structure? 

Mr. Cuark.—Yes, sir. 

Mr. Houcate.—What was the nature of the information you had? 

Mr. Crarx.—The information I got in a general way was that No. 9 chords were 
buckling. 
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Mr. Hoieatre.—A-9 ? 

Mr. CxiarK.—A-9, yes. 

Mr. Houteate.—When did you hear that? 

Mr. Cuark.—I could not say exactly. It might have been a day or two before 
the accident. 

Prof. GaLtBraItH.—Anything about the cantilever arm? 

Mr. CiarK.—No, sir. 

Mr. Hotcate.—Who told you that, Mr. Clark? 

Mr. Ciarxk.—I cannot recall who told me, but I questioned Mr. Birks on the day 
of the accident, possibly 15 or 20 minutes before the accident, and I asked him if 
there was any truth in what I heard. He said there was a bend in chord 9-L and to 
my recollection I think he said about an inch and five-eighths. And he also said: 
In spite of the fact that you and Mr. Kinloch may think that chord was entirely 
straight before it left the yard, it is my belief that the chord was in its present 
condition or nearly so when it went into the bridge. 

Prof. GaLBraitH.—How long is it since that chord went into the bridge? 

Mr. CiarK.—I could not give the exact date. 

Prof. GALBRAITH.—Approximately ? 

Mr. CrarK.—It was 1905. 

Mr. Houicate.—When Mr. Birks made that statement that it was in the same 
condition when it left the yard, what did you say? 

Mr. Cuark.—I told him that he had a right to his own opinion and I had a 
right to mine, that from what I saw and from what others had seen I would retain 
my own opinion about the case. After that he got on the car and went to the bridge. 

Mr. Honcate.—You checked that chord before it left the yard? 

Mr. Crarx.—In a general way, yes. 

Mr. Hoicatre.—Who else inspected it? 

Mr. CuarKk.—Mr. Kinloch. 

Mr. Houeate.—Then, according to Mr. Birks’ asertion at the time, aa would 
have been a bend visible in the chord at the yard of an inch and five-eighths, you state? 

Mr. Cuarx.—That is what he told me about what the bend was, as nearly as I 
ean recall. J could not recall the exact distance he did give. 

Mr. Horcatre.—Were there any other points that you ever heard reference made 
to, Mr. Clark? 

Mr, Criarx.—No, sir. 

Prof. GALBRAITH.—Did you see the fall of the bridge? 

Mr. CuarK.—Nor, sir, I was at the yard at the time. 

Prof. GALBRAITH.—Mr. Birks had just left you for the bridge? 

Mr. Crarx.—Yes, about 15 minutes. 

Prof. GarpraitH.—Before the accident? 

Mr, Cuarx.—Yes. 

Mr. Hotcate.—In what condition did that chord leave the yard ? 

Mr. Ciarx.—I have already answered that in a general way; from the observa- 
tions I made of it, the chord was practically quite as good a chord as any other chord 
that ever left the yard. 

Prof. GaLBrairH.—You had reason to make special observations in regard to 
that chord as it was the chord, I understand, which you were repairing in the yard? 

Mr. CiarK.—Yes, sir. 

Mr. Honicate.—Did you put a line on the chord? 

Mr. CuarK.—No, sir. I do not think Mr. Birks saw the chord in the yard. + I 
am not positive. J am not sure as to what time Mr. Birks came on the work. 

Mr. Houcate.—Mr. Birks would see it going out on the bridge? 

Mr. Crarx.—If he were here at that time. JI cannot recall whether Mr. Birks 
was the engineer in charge at that time or not. 

Mr. Hotcate.—Would Mr. Birks have been there at that time, Mr. Deans? 

Mr. Deans.—When he first mentioned it I thought he was but it is possible that 
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our Mr. Hudson, our first assistant engineer, who was in the place occupied by Mr. 
Birks, may have seen the chord. He may have seen the chord and he superintended 
ali the repairs of the chord. He was Mr. Szlapka’s principal assistant. 

Prof. GALBRAIrH.—Do you remember whether he was here when the chord was 
placed in position ? 

Mr. Dreans.—It was either Mr. Hudson or Mr. Birks, because we always had an 
engineer on the ground. I think possibly it was Mr. Hudson. 

Mr. Crark.—I think Mr. Hudson was here when that chord was placed. I do 
not say exactly, but I think Mr. Hudson was here when that chord was placed. 

Mr. Houtcare.—Then Mr. Birks would have no personal knowledge? 

Mr. Sruart.—Except such as he would get from subsequent inspections after it 
was placed and what he said would be quite compatible with that, that there had 
been no change after it had been erected or since it had been in the bridge. 

Prof. GALBRAITH.—If you had seen a deflection of an inch and five-eighths in the 
chord do you think you would have noticed it and been sure of it? 

Mr. Cxiark.—I think I would. An inch and five-eighths is quite a bit. 


Witnessed discharged. 


Commission adjourned to meet at ten a.m. Monday, September 16. 


SEVENTH DAY. 


QurBEC, Monday, September 16, 1907. 
The Commission resumed at ten a.m. 


J.J. NANCE, sworn. 


‘Mr. Hotgatt.—Were you an employee of the Phenix Bridge Company on August 
29th 2 
Mr. Nancre.—Yes, sir. 
Mr. Hoieate.—When did you commence work with the Phenix Bridge Company 
in connection with the Quebec bridge work ? 
Mr. Nance.—1l'wo years ago last July past. 
Mr. Hoiaate,—What was your position / 
Mr. Nance.—I was running the engine. 
Mr. Houcare.—Were you running the engine all the time from the time you 
entered the service? 
Mr, Nance.—Yes. This summer, for a while, I was running lines. 
Mr. Houcarr.—What kind of lines ? . 
Mr. Nancre.—Lines we were doing work with, hoisting and the like of that. 
Mr. Hoicatre.—Working the tackle? 
Mr. NaNnce.—Yes. 
Mr. Horcatre.—You say you were running the engine. What engine? 
Mr. Nancre.—One of the electric hoisting engines on the top of the little traveller. 
Mr. Houicare.—You were engaged in doing that work on August 29? 
Mr. Nance.—Yes. 
Mr. Hotcate.—Were you there when the accident happened to the bridge? 
Mr. Nance.—Yes, sir. 
Mr. Houeate.—You might tell us just what you observed at that time? 
Mr. Nancre.—The only thing I knew was she went down so quick you did not 
have time to think of but very little. I went down from the top. 
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Prof. GALBRAITH.—You were near Mr. Haley? 

Mr. Nancre.—Yes, sir. 

Mr. Hoicate. iirc was Mr. Haley? 

Mr. Nanoz.—Mr, Haley was out just on the fore jib giving signals to us on the 
engines we were on. 

Prof. GarBrairH.—Which way were you looking—straight to the north shore? 

Mr. Nancr.—We faced that way. 

Prof. GALBRAITH.—When the bridge began to go down? 

Mr. Nancr.—Yes, sir. 

Mr. Houeate. Bey can really give no information as to what happened because 
you were in no position perhaps to observe at the time? 

Mr. Nancz.—No, sir, I did not know anything about it. I knew very little after 
she started and the next second she was in the water and I was down in the water 
with it. I went to the bottom with the engine. 

Prof. GatBrairH.—Holding on? 

Mr. Nancre.—Yes, to the controller handle. 

Prof. GatprairH.—Were you struck by the wreck ? 

Mr. Nancre.—Yes, I have different injuries on me, in fact a muscle has pulled 
loose and a couple of ribs in the side—that is the worst, so the doctor told me. 

Mr. Houcarr.—Were you generally familiar with the whole bridge ? 

Mr. Nance.—No sir. I have worked at anything I was put at, but I was never 
put at anything only the engines and on the lines. That is about all the work I ever 
did on the bridge. Probably half a day, or something like that, it would be raining, 
or something, and the engines were not running and I would be fitting up or working 
in the gang or anything that might be ready to do. 

Mr. Houicate.—In your passing to and from the work, did you ever make any, 
what you would call, inspection, or was your attention called to anything in parti- 
cular ? 

Mr. Nance.—Yes, sir; on the day before we were going off the bridge after we 
eame down from the work, from the top. We were walking off the bridge and many 
of our men on top there that day had been discussing quite a little in regard to a bent 
chord. 

Mr. Houeatre.—Who ealled your attention to it ? 

Mr. Nance.—Mr. Cook was the first man. After we came down they went down 
on the chord. 

Mr. Houaatrt.—They did ? 

Mr. Nancr.—Yes. 

Mr. Hotcate.—Who ? 

Mr. Nance.—Mr. Cook and Mr. Haley, and I went on over the top of it. I did 
not go down on the chord, but they did. 

Mr. Houeate.—What day was that ? 

Mr. Nance.—On the 27th of August. 

Prof. GALBRAITH.—That was two days before, then? 

Mr. Nance.—Yes. 

Mr. Sruart.—Did he say in the morning or the evening ? 

Mr. Nance.—It was in the evening. 

Mr. Hotcate.—From your own knowledge you can tell us nothing about -that 
detail ? 

Mr. Nancr.—No, sir, I do not remember very much of it,,and I went down so 
quick. 

Mr. Hotcate.—I do not mean that; I mean in reference to this particular thing 
that Mr. Cook spoke to you about. 

Mr. Nancze.—No, sir, I did not go down on that’ chord. All I heard them say 
was that they had heard the engineers say that it was bent. 

Mr. Houeatr.—Do you know which chord they referred to ? 
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Mr. Nance.—I think it was in around the third or fourth section from the big 
pier. That would make it about No. 9. 

Mr. Houcatre.—Outwards towards the river ? 

Mr. Nance.—Out near the water. 

Mr. Houcate.—Was that in the anchor arm. 

Mr. Nance.—In the cantilever arm. 

Mr. Horcate.—What impression did that information have on you at the time? 

Mr. Nance.—I do not know; I was not in a position to know very much about 
it, but there were some of them who seemed to be interested. I was a little scared 
but I did not want to be the first man to walk off. I wanted to stay as long as the 
rest of them stayed. 

Mr. Houeate.—Were you ever on the lower chord yourself ? 

Mr. Nancr.—Yes, sir. 

Mr. Houeaatt.—In any part of the bridge ? 

Mr. Nancr.—Yes, sir. 

Mr. Houieate.—What particular part? 

Mr. Nancr.—It was down on the pier in the first section, straight out over the 
water from the anchor. 

Mr. Houeate.—At the anchor arm ? 

Mr. Nanor.—Yes. 

Mr. Horcatrr.—Which particular section have you reference to ? 

Mr. Nance.—I remember being on the upstream one. IJ went down to get a 
plank we wanted on the deck. 

Mr. Houcatr.—When was that ? 

Mr. Nance.—Last summer. 

Mr. Houteate.—The summer of 1906 ? 

Mr. Nance.—Yes. 

Mr. Houieate.—Why do you recall that particular incident ? 

Mr. Nance.—I was running the engine on the upstream side and we lost a couple 
of planks. One went overboard and one landed on the chord below and I went down 
to pull it up. 

Mr. Horcare.—You did not go there for the purpose of looking at anything 
in particular in connection with the bridge ? 

Mr. Nancr.—No, sir; I went there to put the hook on the plank and draw it up. 

Mr. Honcate.—Did you observe anything peculiar with the bridge ? 

Mr. Nancre.—No, sir. 

Prof, GALBRAITH.—You are speaking now of a chord between the main pier and 
the shore ? 

Mr. Nancore.—No, sir. 

Mr. Horeare.—That is what I understand. 

Mr. Nancr.—This was on the anchor arm, the first piece. 

Prof, GaLtBrairH.—Between the main pier and the shore ? 

Mr. Nanor.—No, it is out over the water past the pier. 

Prof. GALBRAITH.—It is past the pier towards the north shore ? 

Mr. Nancr.—Yes. 

Prof. GALBRAITH.—Then it is on the cantilever arm ? 

Mr. Nancre.—Yes. Did you understand me to say that it was on the anchor ? 

Mr. Hoieate.—Yes. 

Mr. Nancore.—It is just past the pier on the cantilever arm. 

Mr. Houeate.—But, at any rate, you observed nothing at that time out of order ? 
Mr. Nancr.—No, sir. 

Mr. Honeate.—Did you observe anything at any other time out of order ? 

Mr. Nance.—No, sir. 

Mr. Houcate.—Were you in a position to have noted these things if they had 
been there ? 

Mr. Nancy.—Well, really, no sir, I was not, because where we were working you 
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were supposed to be at your work at seven o'clock, and it generally took-about ten 
minutes to climb up there and the gang that worked up there never stopped any place 
down below to be sitting around. 

Mr. Hoxieate.—In regard to the apparatus for hoisting, was it what you would 
eall good reliable tackle ? 
Mr. Nancr.—Yes, sir, the one I was running was as good as I ever saw. 
Mr. Hotegate.—You would say that it was suitable for the work that was being 
done ? 
Mr. Nance.—Yes, sir, it was. 
Mr. Hoteate.—And that it satisfactorily performed the work you wanted it to do? 
Mr. Nancr.—yYes, easy. 
Mr. Hotaatre.—Who were your foremen? 

Mr, Nancr.—Our general foreman was Mr. Yenser. There was a foreman under 
him, Mr. Worley. Mr. Worley was generally on the work at all times with us, 
Mr. Hoteate.—Did you consider your foremen understood their work 2? 
Mr. NAnce.—Yes, sir, I believe they did. 
Mr. Hotcatr.—You refer now to Mr. Worley and also to Mr. Yenser ? 
Mr. Nancor.—Yes, I think both of them understood it and especially that work 
that they had been on two or three years; I think it could not have been better. 
Mr. Ho.ieate.—Although the work was, to a certain extent a hazardous work, 
you had confidence in your foremen 2? 
Mr. Nancre.—Yes, sir. 
Mr. Horeate.—And in the tackle ? 
Mr, Nance.—Yes. 
Mr. Horeate.—And in their methods of doing the work ? 
Mr. Nance.—Yes. I never saw as good methods of doing everything as I saw there. 
Mr. Horcate—I dare say, Mr. Nance, that you heard a good many statements 
since this aqcident happened in regard to certain defects that are said to have been 
observed ? ‘ 
Mr. Nancr.—Oh, yes, lots of them. 
Mr. Honieate.—Have any of the men that have observed these things spoken to 
you about them ? 
Mr. Nance.—Nobody but Mr. Cook, the time I told you about. 
Mr. Horteatr.—Since the accident has anybody ? 
Mr. Nancre.—No, I do not think they have. 
Mr. Hoteate.—Do you know of any man who, you think, would be able to give 
us any information from his own knowledge ? 

Mr. Nancr.—No, sir, I do not know of a man that could help you in that respect, 
because I guess it was a surprise to them as well as it was to me. 
Mr. Hoxcatre.—I do not refer so much to the aqcident itself but to the condition 
of the bridge prior to the accident. 
Mr. Nance.—I do not know of any man. 
Mr. Hotaarr.—On the day of this accident you were on the forward traveller. 
Did you notice anything peculiar at all ? 
Mr. Nanczt.—No, sir,-I did not. 

Mr. Horgatr.—Nothing peculiar in the action of the bridge different from any 
other day ? ; 

Mr. Nance.—No, sir, I could not see any difference at all. 

Mr. Houcate.—No unusual vibration or springing action ? 

Mr. Nancr.—No, sir. 

Mr. Ho.catr.—It was just the same as it had been? 

Mr. Nance.—It was just the same right up to the moment she went down. 

Mr. Houicate.—Was there at any time any such motion felt by you? 

Mr. Nance.—No, sir. 


Witness discharged. 
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Mr. Houaate.—Are you an employee of the Phcenix Bridge Co., Mr. Splicer? 
Mr. Spricer.—Yes, sir. 
Mr. Houeate—When did you begin working at the Quebec Bridge with the 


Phenix Bridge Company ? 


Mr. Spuicer.—I started last September, working. 

Mr. Hoiaate.—September, 1907? 

Mr. Spuicer.—1906. | 

Mr. Houieatr.—Then you have been working there nearly a year? 

Mr. SpiicEr.—Yes, sir. 

Mr. Horicatr.—What part of the work were you on? 

Mr. Spricer.—Most of it, I guess. 

Mr. Hougate.—You might tell us what you were doing from September, 1906? 
Mr. Spricer.—Well, I worked on the false work when I first went there, and 


afterwards I went into a riveting gang, and then I went on a raising gang, and then 
I went up on the traveller. 


Mr. Houiegatr.—Which traveller ? 

Mr. Spuicer.—The big traveller. 

Mr. Houigate.—On August 29, where were you working? 

Mr. Spricer.—I was not working at all. 

Mr. Houcatr.—What is the nearest date to August 29 you were working? 
Mr. Spuicer.—The day before. 

Mr. Houcate.—Then you worked on the 28th? 

Mr. Spuicer.—The 28th. 

Mr. Hoicatr.—On the 28th were you working on the big traveller? 

Mr. Spiicer.—Yes, sir. 

Mr. Honcatr.—What were they doing with the big traveller? 

Mr. Spricer.—I was taking pins out of them sheaves up there, that is alongside 


the traveller there, taking the pins out, and one thing and another, taking the girders 
down, we were taking it down. 


Mr. Houeate.—That is what has been Op sc ta as taking down the big traveller ? 
Mr. Spiicer.—Taking down the big traveller. 

Mr. Honieatr.—What was the cause of your absence on the 29th? 

Mr. Spricer.—I do not know, I felt nervous, I guess. 

Mr. Houcarr.—Had you been constantly at work prior to that time? 

Mr. Spiicer.—Yes, sir. 

Mr. Houeatrt.—Had you felt nervous before? 

Mr. Spricer.—No, not till about a week before. 

Mr. Honieate.—What was the cause of your nervousness ? 

Mr. Spricer.—Well, I do not know, I do not know the cause of it at all, it just 


came into me that way. 


Mr. Houiegatre.—And was that the cause of your taking a holiday on the 29th. 
Mr. Spiicer.—Yes, sir. 

Mr. Horieate.—Did you intend to go’ back to work? 

Mr. Spricer.—Yes, I intended to go back to work noon; I was lying off in the 


morning and intended to go back noon, but it got later. 


Mr. Hotgate.—You just laid off in the morning? 
Mr. Spricer.—Just laid off in the morning; I was going to Quebec, but I didn’t 


go to work in the afternoon, it was too windy, and I went to Quebec in the afternoon. 


Mr. Hotcate.—What was the cause of your uneasiness or nervousness ? 

Mr. Spuicer.-—It was the chord. 

Mr. Houeatre.—No, with regard to your lying off that morning ? ' 

Mr. Spiicer.—In the morning? I was talking about the chord the night before, 


the whole bunch of us./ 


Mr. Houicare.—Then you decided, though, to go to work in the afternoon? 
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Mr. Spicer.—Yes, sir, I decided. 
Mr. Houeate.—And you did not go to work because the wind was blowing too 
hard? 
Mr. Spric—er.—The wind was blowing too hard. 
Mr. Houeatre.—Was it an unusual wind? 
Mr. Spiicer.—No, we generally get that every now and then. Of ccurse I had 
been working up on the traveller on windy days, it is not very comfortable. 

Mr. Houaats.—The real reason then: for your not returning to work was the 
wind? 
Mr. Spicer.—The wind, yes, sir. 
Mr. Horieate.—And not anything else? 
Mr. SpPuicEr.—No, sir. 
Mr. Hoicate.—And your cause for the nervousness in lying off for wind that 
morning was the chord, you say? 
Mr. SpLicer.—Yes, sir. 
Mr. Houeate.—You might explain just what you mean? 
Mr. Spricer.—The bent chord there; we were talking about it the night before. 
Mr. Houeatrr.—Who ? 
Mr. Spricer.—About seven or eight of us, they were all Indians working down 
there. 
Mr. Houicate.—Who are these men, do you remember? 
Mr. Spricer.—There was Solomon Angus, Joe Mitchell, Mitchell Adams, and 
four of them, there is John Jocko, and they all boarded in the same place, Joseph 
Dion, Lewis Dibeau. 

Mr. Houteare.—Are any of these men living? 
Mr, Spricer.—No, sir, none of them. 
Mr. Houcate.—Whai list is that you are referring to? 
Mr. Spiicer.—Only the names of the Indian boys, that is all. 
Mr. Hoicare.—When was that made? 
Mr. Spiicrr.—I made that out myself, just the boys that were killed, all the 
indian boys. 
Mr. Honcare.—And none of these men are available? Do you know if any of 
these men saw what they spoke to you about? 
Mr. Spricer.—The way they talked that night, they said they did. They said 
there was a place in that chord, I do not know whereabouts, where it was bent, and 
they were trying to jack it together, and they could not jack the plates together and 
riveted it up the way it was, that is the way they were saying the night before. My 
mother heard them, too. 

Mr. Houcate.—When did this conversation take place? 

Mr. Spuiicer.—The 28th, the night before the accident. 

Mr. Hoiteats.—Did you see this chord yourself ? 

Mr. Spricer.—No, I did not go down at the chord, I worked out on the side, and 
just had a glance at it, that is all. 

Mr. Houcatr.—Was that on the evening of the 28th? 
Mr. Spiicer.—No, it was on Tuesday I had a glance at it. 
Mr. Hotcate.—That is before you had this conversation ? 
Mr. Spiicer.—Oh, yes, that is before we had this conversation. 
Mr. Hoteate.—What took you there? 
Mr. Spricer.—Well, they were talking about it. 
Mr. Houeatre.—They talked about it before the 28th; who was with you at that 
time ? z 
Mr. Spricer.—Who was with me, I do not know his name; he showed me it. Do 
you know him, Haley, that Nova Scotia fellow, the fellow from Nova Scotia? 

Mr. Hatry.—Jim Bowen. 
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Mr. SPLicer.—Jim Bowen. 
Mr, Hoteate.—ls he living? 
Mr. Spiicer.—Yes, sir. 
Mr. Hoteate.—Do you know where he is now? 
Mr. Sprricer.—He has gone home, I understand, back to New Brunswick. 
Mr. Houcate.—What did you see? 
Mr. Spuicer.—I just saw the bend, that is all, just a glance at it. 
Mr. Houicate.—Just the—— 
Mr. Spiicer.—Chord bent, that is all. 
Mr. Honicate.—Do you remember what chord it was? 
Mr. Spricer.—No, sir, it was on this side of the pier, that is all I know. 
Mr. Hougate.—That is on the river side of the pier? 
Mr. Spricer.—On this side, towards the north side there. 
Mr. Horaate.—It was north of the cantilever pier? 
Mr. Spiicer.—The cantilever arm. 
Mr. Hoicate.—It was in the cantilever arm ? 
Mr. Spiicer.—Yes. 
Mr. Horcare.—On the Quebec or Montreal side? 
Mr. Spricer.—The Quebec side. 
Mr. Hoieatr.—How many panels was it out from the pier? 
Mr. Spricer.—I could not say, three or four, I think. 
Mr. Hoieate.—What do you remember about the chord itself? 
Mr. Spricer.—Nothing at all, that is all I know, I just had a glance at it and 
went by. I was talking about it on my way to 
Mr. Hotcate.—Did you eall the attention of any other person to that? 
Mr. Spricer.—No, sir. 
Mr. Houcate.—If you had considered it of sufficient importance, you would have 
ealled the attention of your foreman to it, or some person. 
Mr. Spricer.—Well, I thought it was safe myself. I do not know much about 
that iron. T thought it was safe, it never bothered me any. 
Mr. Hotcate.—So far as your judgment went then there was nothing that you 
saw that caused you alarm? 
Mr. Spricer.—No, sir. 
Mr. Houcate.—Had you a feeling of confidence or otherwise in the foremen who 
were over you in this bridge erection; did you think that they were competent men? 
Mr. Spricer.—Yes, sir, good men. 
Mr. Houcate.—To whom do you refer now? 
Mr. Spricer.—All of them, I should think; I found them all good men. 
Mr. Horcate.—And with regard to the appliances that were used in the handling 
were they safe? 
Mr. Spiicer.—Yes, sir. 
Mr. Houiaate.—Do you recollect any occasion where failure took place in the 
tackle in the handling of the material ? 
Mr. Spuiicer.—No sir. 
Mr. Hoicate.—Not any occasion during the year that you were there? 
Mr. Spricer.—No, sir. 
Mr. Houcatre.—Did you observe at any time any unusual vibration, either side- 
ways or up and down? 
Mr. Spiicer.—No, sir. , 
Mr. Hotcarr.—And you say that on several occasions you have had high winds ¢ 
Mr. Spuiicer.—Yes, sir. 
Mr. Hoteate.—Had you any feeling of insecurity ? 
Mr. Spricer.—No, sir. 
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Mr. Houcate.—And even after you learned all of the conditions that were 
described with regard to the chord, you thought it was safe? 


Mere 


Mr 
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. SPLIcER.—I thought it was safe, yes, sir. 


tness discharged. 


PrErcy WILSON, sworn. 
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Mr. Houeate.—Are you an employee of the Phcenix Bridge Company ? 


. Winson.—Yes, sir. 

. Houcate.—How long have you been with them. 

. Witson.—This is the second summer. 

. Houcate.—Where were you engaged at work? . 

. Wiuson.—In the storage yard. This last four weeks I was on the bridge. 
. Horgate.—In the storage yard up to four weeks ago? 

. Witson.—Three or four weeks, I am not sure. 

. Hongatse.—That is you were working on the bridge three or four weeks? 

. Witson.— Yes, sir. 

. Hoieate.—In what capacity were you working in the storage yard? 


Mr. Witson.—Oh, just as a common labourer. 


. Hotegate.—Who was your foreman ? 

. Witson.—A man by the name of Clark. 

. Hotgate.—Then when you went on the bridge what were your duties? 
. Witson.—I was just serving the riveters. 

. Hotegate.—All the time? 

. WILson.—Yes, sir. 


Mr. Houcate.—Who was your foreman there? 


. Witson.—It was a tall man by the name of Slim. I guess his name was 


dith, I am not sure. 


. Hoiegate.—Did Meredith survive the accident of the 29th? 

. Witson.—Yes, sir, he was :working on the 29th. 

. Hotcate.—Did he survive that accident ? 

. Wiuson.—No, sir, he is gone. 

. HouGate.—Where were you working on the 29th August? 

. Witson.—On the bridge, sir. 

. Hoteate.—At what point ? 

. Witson.—When the bridge went I was just going ashore for rivets, and I 


turned around, I saw the bridge going. 


ing 
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. Hoteate.—What part of the bridge were you on? 
Witson.—On the span that is left, the shore span. 
Ho.icatEe.—Y ou were on the bridge? 

Wiuson.—No, sir, I was not on the part that went. 


Mr. Houicate.—Did you see Huot? 
Mr. Witson.—Yes, sir. 


all 


Mr. 
Mr. Witson.—We ran away, the three of us, Ouimet—— 
Mr. Houeate.—Huot and yourself and Ouimet ran off together? 


Hoitaate.—Where was he? 


Mr. Witson.—Yes, sir. 
Mr. Horears.—Just prior to that where had you come from on the bridge? 
Mr. Witson.—I was just coming from outside the anchor pier. 


Mr. Houcate.—Where was the riveting gang working at this time? 
Mr. Witson.—Oh, there were about eight gangs of riveters then; they were work- 


along. 


Mr. HouGate.—Were you serving one gang or more? 
Mr. Witson.—One. 
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Mr. Hotcate.—Where was it working at the time of the accident? 

Mr. Witson.—About 300 feet outside the pier. 

Prof. GALBRAITH.—The anchor pier? 

Mr. Witson.—Yes, sir. | 

Mr. Horcatr.—Which side of the bridge, the Quebec or Montreal side. 

Mr. Witson.—The Montreal side. 

Mr. Hoicate.—Do you remember what part of the structure they were working on? 
Mr. Witson.—All on the bottom chord. 

Prof. GALBRAITH.—Was that the fifth or sixth span ? 
Mr. Witson.—I could not say exactly, but it was about 300 feet outside the pier. 
Prof. GALBRaITH.—How do you count the 300 feet, how do you estimate it, by the 


number of chords or how ? 


the 


Mr. Witson.—No sir, I could not say what number of chords they were out. 
Prof. GALBRAITH.—You do not know whether it was the fifth or sixth chord or 


ninth. 


Mr. Witson.—No, sir, I do not; it was the distance outside the pier. 

Prof. GALBRAITH.—It was not the ninth chord ? 

Mr. Witson.—No, sir. 

Prof, GALBRAITH.—Are you sure it was not ? | 

Mr. Witson.—Well, the ninth chord they were talking about was inside the pier, 


I guess. 


Prof. GALBRAITH.—Inside the centre pier ? 

Mr. Witson.—Yes, sir. 

Prof. GALBRAITH.—You were on the anchor arm inside the centre pier ? 

Mr. Witson.—No, it is about 300 feet outside the pier. 

Prof. GaLBraitH.—Outside the main pier? 

Mr. Witson.—Yes, sir. 

Mr. Hoteate.—On the cantilever arm? 

Mr. Witson.—Outside. 

Mr. Houicatr.—You were serving the men with rivets; were you serving the 


riveters with the hot rivets? 


Mr. Witson.—No, sir. 
Mr. Houcate.—Then were you distributing the cold rivets amongst the various 


riveting gangs, is that it? 


Mr. Witson.—That is it. 

Mr. Hotcate.—Who were in the gang that Meredith was handling ? 

Mr. Witson.—Well, he handled the whole of them. 

Mr. Houcate.—He handled all the gangs ? 

Mr. Witson.—Yes, sir. 

Mr. Houicate.—Where were the other riveting gangs located that day? 

Mr. Witson.—There was a gang on the pier. 

Mr. Horcate.—On the cantilever pier? 

Mr. Witson.—Yes, sir, and two gangs inside the pier and the rest were outside 


Mr. Hotcate.—Two gangs inside the pier towards the—— 

Mr. Witson.—The shore, one on each side. 

Mr, Hoicatr.—One on each side of the bridge ? 

Mr. Witson.—Of the bridge. 

Mr. Houeate.—And where were the others? 

Mr. Witson.—Outside the pier. 

Mr. Horicate.—That made how many gangs altogether ? 

Mr. Witson.—There were some riveting that morning, I think there were seven 


or eight, there were generally nine. 


Mr. Hotcate.—One was on the pier, two were on the land side of the pier and 


the other gangs on the cantilever arm. 


Mr. Witson.—Yes, sir, outside the bridge. 
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Mr. Hoteate.—Now, we will begin with those working on the anchor arm; you 
say there two gangs there, one on each side? 

Mr. Witson.—One on each side. 

Mr. Houcate.—Do you know at what joint they were working ? 

Mr. Witson.—No, sir. f 

Mr. Houicate.—Can you locate them in any way ? \ 

Mr. Witson.—I do not think so. 

Mr. Houeatr.—Were they working on floor beams or chords ? 

Mr. Witson.—On chords, both of them on chords. 

Mr. Houcate.—They were both working on chords but you do not know which 
chord ? 

Mr. Witson.—I could not say, sir. 

Mr. Houeate.—Then the gang that was working on the pier, what were they 
doing ? : 

Mr. Witson.—Well, they seemed to me to be riveting the shoe on the pier. 

Mr. Hotcate.—On which side of the bridge, the Montreal or Quebec side ? 

Mr. Witson.—The Quebec side. 

Mr. Houeate.—Can you locate the gangs on the cantilever arm ? 

Mr. Witson.—No, sir, I could not. 

Mr. Houtcare.—Were there others doing the same kind of work as you ? 

Mr. Witson.—There were two that afternoon. 

Mr. Hoteate.—Two distributing rivets to all these gangs ? 

Mr. Witson.—Yes, sir. 

Mr. Hoteate.—Who was the other ? 

Mr. Witson.—He worked only the day before, three days he was there, I do not 
know who he was; he said he came from Montreal, two of them came together. 
Mr. Hoteare.—Where is he now ? 

Mr. Witson.—He is down, he is dead, I did not see him; he was a Canadian. 

Mr. Honteatr.—You say there were three, was there another one? 

- Mr. Witson.—Well, he was serving the rivets in the forenoon and he put him 
painting in the afternoon. 

Mr. Hoiteatre.—Where is he now? 

Mr. Witson.—He is dead, too. 

Mr. Hotcate.—Now, these riveting gangs working on the cantilever arm, were 
they working on the floor beams, riveting ? 

Mr. Witson.—They were working on the bottom chords. 

Mr. Hoteate.—Were they all working on bottom chord work ? 

Mr. Witson.—Only those two inside the piers, and then there was a gang on the 


Mr. Hoicate.—I was referring to those on the cantilever arm? 
Mr. Witson.—Yes, sir. 
Mr. Hotegate.—They were working where? , 
Mr. Witson.—On the bottom chord. 
‘Mr. Horteate.—All on bottom chord work? 
Mr. Witson.—Yes, sir. 
Mr. Hoteate.—Do you remember who they were in that gang that was working 
on the pier ? 
Mr. Witson.—No, sir, they were Indians. 
Mr. Houeate.—Do you know if any of them are now alive? 
Mr. Witson.—I do not think so. 
Mr. Hoteate.—Which way were you going when the accident happened to the 
bridge? ; 
Mr. Witson.—I was going ashore, toward the shore. 
Mr. Houeate.—And you were, I think you said, on the approach span? 
Mr. Witson.— Yes, sir. 
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Mr. Hoieate.—What did you first notice? 

Mr. Witson.—Well, I heard a noise and I turned around and I saw it going from 
the pier like a flash of lightning. 

Mr. Houeste.—Which pier ? 

Mr. Witson.—F rom the far pier, I mean the pier that is in the cantilever arm. 

Mr. Houeate.—Just in your own words tell us what you noticed at that time? 

Wr. Witson.—All I noticed was when I turned around and seen the bridge going. 
It took about five or six seconds and then all I seen was floating timber on the river 
and a mass of steel was between the two piers. 

Mr. Honieate.—What did you do after that? 

Mr. Witson.—I turned around and ran down below a stairs there, the steps. I had 
2 brother working on the traveller, and I had another brother working under the 
bridge, and I thought I would see him down below, and when I got down tuere I did 
not see him; they were gone, both of them. 

Mr. Hoicatre.—When you were going backwards and forwards on the bridge, 
serving the gangs with rivets for about a month did you observe anything out of 
order or was your attention called to anything apparently out of order? 

Mr. Witson.—No, sir, I never did. 

Mr. Horteatr.—Did anybody ever speak to you? 

Mr. Witson.—Yes, I heard lots about it but I never minded them, I thought it 
would never 

Mr. Hoicate.—Do you remember what that information was? 

Mr. Witson.—I heard them speaking about a cracked bottom chord, I never seen 
it myself. 

Mr. Houieatr.—Was that what they said, a cracked bottom chord? 

Mr. Witson.—Yes, sir. 

Mr. Hoxtcate.—Do you remember who said that to you? 

Mr. Witson.—Well, my brother often spoke of it. . 

Mr. Houcatr.—Was there anybody else? 

Mr. Witson.—Oh, yes. 

Mr. Honcate.—Is there anybody that is living now that you heard use that 
expression ? 

Mr. Witson.—Yes, there was a young painter by the name of Donat Nadeau. 

Mr. Hoieate.—Was he lost? 

Mr, Wiison.—No, sir. 

Mr. Hoicatr.—Where is he? 

Mr. Wirson.—At St. Romuald. 

Mr. Honigatrr.—Did he give you any description of it? 

Mr. Witson.—No, sir, he did not. 

Mr. Hoicate.—Do you remember when he told you about it? 

Mr. Wiison.—Yes, sir. 

Mr. Houcare.—When ? 

Mr. Witson.—Oh, it was the day before, he spoke to me about it. 

(Mr. Horeatr.—The day before—— 

Mr. Witson.—The accident. 

Mr. Hoteate.—Did he give you to understand he had seen it? 

Mr. Witson.—No, I forget if he did say if he had seen it or not, but I know they 
spoke about it. 

Mr. Hotcarr.—You did not see it? 

Mr. Witson.—No, sir. 

Mr. Hortcatr.—Do you remember if Nadeau specified which chord he referred to? 
Mr. Witson.—No, sir, he said it was near the pier, near the caisson. 

Mr. Davinson.—Did he tell you what was the matter? 

Mr. Witson.—He said it was cracked. 
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Mr. Houteate.—Did you understand from what he said whether it was on the 
cantilever or the anchor arm? 

Mr. Witson.—I think it was on the cantilever arm, I did not pay much attention 
to it, because I did not believe it. 


Witness discharged. 


Aime Gineras, sworn. (Testimony given in French). 


Prof, GALBRAITH.—You are employed by the Phenix Bridge Company ? 

Mr. Gineras.—Yes, sir. 

Prof. GaLBRAITH.—Were you working the day of the accident? 

Mr. Gineras.—Yes, sir. 

Prof. GatBrairH.—What had you to do there? 

Mr. Gineras.—I was carrying water to the office. 

Prof. GALBRAITH.—Where were you at the time of the accident ? 

Mr. Gineras.—I was right near the office. 

Prof. GaLBraItH.—What did you see ? 

Mr. Gincras.—I saw the bridge fall. 

| Prof. GALBRAITH.—Will you describe its appearance as it fell ? 

Mr. Gineras.—I know nothing about that ; it fell with a crash. 

Prof. GatprairH.—Did you watch it during the whole time of the fall? 

Mr. Gineras.—No. 

Prof. GALBRAITH.—In your duties did you go daily from one part of the bridge to 
the other ? 

Mr. Gineras.—Yes, going messages. 

Prof. GatBrairH.—Did you ever hear anything said about the bridge being danger- 
ous. 

Mr. Gineras.—I had heard that the bridge was going to fall. 

Prof. GaLBRAITH.—Do you know the names of the men who told you that ? 

Mr. Gineras.—No, I do not know them. 

Prof. GatprairH.—Do you know the men even although you do not know their 
names ? 

Mr. Gincras.—I do not think I know them. 

Prof. GALBRAITH.—How long have you been working on the bridge ? 

Mr. Gincras.—Two years. 

Prof. GatprairH.—And yet you would not recognize any man who spoke about 
the bridge being dangerous ? 

Mr. Gineras.—I do not know that at all. 

Prof. GaLBraiTtH.—Not by sight ? 

Mr. Gineras.—I did not look at them for any length of time, I just was passing 
near them when they said that. 

‘Mr. Gineras.—When did you hear that? 

Mr. Gineras.—The mornirg of the accident, I thought they were only joking. 

Prof. GatBrairH.—Was anything on the bridge pointed out to you as being 
dangerous ? 

Mr. Gincras.—No. 

Prof. GaLBRAITH.—Did you. see anything yourself ? 

Mr. Grineras.—No. 


Witness discharged. 


The Commission took recess. 
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AFTERNOON SESSION—SEVENTH DAY. 
Commission resumed at two o’clock. 


Raout LAFRANCE, sworn. 


Mr.: HoLtGate.—Were you an employee of the Phenix Bridge Company? 

Mr. Larrance.—Yes, sir. 

Mr. Houcate.—When did you enter their employment ? 

Mr. Larrance.—At the beginning of July. 

Mr. Houcate.—Were you employed with them constantly ? 

Mr. Larrance.—I had left off work for about ten days before the bridge fell. I, 
as a rule, worked with the electrician, Mr. Britton. 

Mr. Houtcate.—What else did you do ? 

Mr. Larrance.—lI carried rivets, and painting, and all kinds of work. 

Mr. Hoieate.—Who. was your foreman ? 

Mr. Larrance.—I do not remember his name. They used to call him Benny. 

Mr. Hoicate.—How long were you painting ? 

Mr. Larrance.—I did not work the whole time at the painting. I painted only 
when I had nothing else to do. 

Mr. Houeatre.—Who was your foreman when you were painting ? 

Mr. Larrance.—My cousin, who was the head of the gang—Alexandre Ouimet. 

Mr. Hotcate.—Is he here ? 

Mr. Larrance.—No, he is gone. 

Mr. Houcate.—Where ? 

Mr. LArrance.—I do not know where he has gone to. He has left for Ontario. 

Mr. Hoicatre.—When did he leave ? 

Mr, Larrance.—Saturday afternoon. 

Mr. Hotaare.—Did he tell you where he was going ? 

Mr. Larrance.—I do not know. I know he took the C, P. R. train and left for 
Ontario. He has gone to the shanties there. He gave me the name of the place, but 
I do not remember. 

Mr. Houegatrt.—Who knows 2 

Mr. Larrance.—I do not know. 

Mr. Houeatre.—And you do not know where he is to be found now ? 

Mi. Larrance.—No. 

Mr. Moueate.—Did your work carry you about the different parts of the bridge 4 

Mr. Lsrrance.—Yes, I went everywhere—it was immaterial to HE Uy ncre 
at all,—I was ready to go. 

Mr. Houcarr.—In going about the bridge, did you notice anything at all out of 
the ordinary ? 
. Mr. Larrance.—The only thing I noticed was a crack on the Buse 

Mr. Houaate.—Was that a crack in the pier 4 

Mr. Larrance.—No, it was above the shoe on the plate, 

Mr. Hotcate.—How wide was that crack? 

Mr. Larrance.—About 18 or 20 inches long. 2 
Mr. Hoieatr.—How wide was the crack ¢ 
Mr. Larrance.—It was open about as thick as a little finger. 

Mr. Houcgatre.—Did you examine the crack yourself ? 

Mr. Larrance.—yYes, I looked at it. I did not go up on top to look at it though 
I saw it. 

Mr. Houcate.—Where were you when you saw it ? 

Mr. Larrance.—On the pier. I was cleaning the pier. My cousin, Mr. Ouimet, 
drew my attention to it. 

Mr. Houicate.—How far would that be that you were from the crack when you 
noticed it ? 
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Mr. Larrance.—Between 6 and 8 feet from it. I was cleaning the pier and Ouimet 
brought me to look at it. 

Mr. Houcate.—Did you see it more than once ? 

Mr, Larrance.—I looked at it three or four days. 

Mr. Houcate.—The same day ? 

Mr. Larrance.—I was three days on the pier and I looked at it every day. I 
was cleaning the pier, gathering the bolts and everything that was there. 

Mr. Houeate.—Did that erack go out to the se of the plate ? 

Mr. Larrancre.—No. 

Mr. Houeatre.—Did it go down as if it were fon from the edge of the plate ? 

Mr. Larrance.—The plate was square, and 

Mr. Houeatr.—There is a piece of paper (handing witness a sheet of white paper) 
just tear it the way you say the crack. (Witness tore the paper.) Was it in that 
position, upright ? 

Mr. Larrance.—The crack was on the lower part of the Quebec side of a pier 
on the Montreal side. 

Mr. Houagate.—Then the crack did extend out to the edge of the plate ? 

Mr. Larrance.—lIt did not extend as far as the middle, but it was about 18 or 20 
inches in length. The plate was 6 or 8 feet square. That is what it seemed to me. 

Mr. Houcate.—You were three days on the pier, so that probably you had the 
whole matter very clearly in your head ? 

Mr. Larrance.—Yes. 

Mr. Hoteate.—And you probably would recognize a photograph of that place? 
Mr. Larrance.—Yes, 

Mr. Hoieate.—Look at this photograph and tell us if that shows that plate? 
(Witness was shown a photograph.) 

Mr. Larrance.—Is that a photograph of the pier on the Montreal side or the 
Quebec side? 

Mr. Horeate.—They are both alike, I understand. 

Mr. Larrance.—The plate was on the other side. 

Mr. Sruart.—There is one there shown which corresponds, I think. 

Mr. Hoiaate.—The two sides are exactly alike. 

Mr. Larrance.—To give you the directions it would be better if I had the pier 
on the Montreal side. 

Mr. Houeatre.—This is not the identical plate shown in the photograph but is the 
plate on the Quebec side corresponding with the one on the Montreal side which you 
have been describing. 

Mr. Larrance.—The plate the crack was in cannot be seen on that photograph. 
It was on the inside of that. 

Mr. Houcate.—Was the plate lying flat? 

Mr. Larrancre.—No, vertical. 

Mr. Houeate.—This photograph shows the whole arrangement at the shoe? 

Mr. Larrance.—Yes. (Photograph put in and marked Exhibit No. 29.) 

Mr. Houcate.—Is that plate marked X on exhibit No. 29, the plate you mean ? 

Mr. Larrance.—No, it is a plate that was above that one and at the back of it on 
the Montreal side. 

Mr. Struart.—Does he say the crack is on the Montreal side? 

Mr. Larrance.—On the Quebec side of a Montreal side plate. 

Mr. Houeate.—Did you notice particularly the plate marked X ? 

Mr. Larrancr.—Yes, 

Mr. Horearr.—Do you remember that plate? 

Mr. Larrancre.—Yes. 

Mr. Hoieate.—Was that plate cracked ? 

“Mr. Larrance.—No. If there was any crack I did not see it, and I was cleaning 
that plate. 
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Mr. Davwson.—Of course, I have no doubt the commissioners recognize how 
difficult it is for any one, much less a boy like this, to recognize from a photograph— 
I know it would be extremely difficult for me, entirely unacquainted with bridge work 
and structures like that—the exact point that was referred to. 

Mr. Houcate.—He has recognized this particular plate and he is positive there 
was no crack in it. 

Mr. Davipson.—That is not a photograph of the plate he saw at all. 

Mr. Hotcate.—But he says he cleaned this plate and there is no crack in it. 

Prof. GAaLBRAITH.—Is it the corresponding plate on the other side? 

Mr. Larrance.—I worked on and cleaned every one of them. ‘ 

Mr. Davipson.—Ask him what he means when he says: ‘ La plaque en question 
etait dans cette position.’ Does he mean straight up and down or slanting? 

Mr. Larrance.—-Slightly inclined. 

Mr. Davipson.—Do you see in that photograph the plate in which you saw the 
crack ? 

Mr. Larrance.—No. 

Mr. Hoteate.—Do you know the part of the bridge called the shoe? 

Mr. Larrance.—Yes, that is the lower part that was on the pier. 

Mr. Daviwnson.—Is that right, Mr. Kinloch? 

Mr. Kintocu.—No. 

Mr. Larrance.—I do not know much about it. 

Mr. Davipson.—When you stood on the pier looking at the plate was it above your 
head or in front of you? 

Mr. Larrance.—It was above my head. 

Mr. Hoicate.—Was there anything above your head? You were standing on the 
pier ? 

Mr. Larrance.—I was standing on the pier. 

Mr. Horcate.—Naturally, it would be above his head. 

(Notr.—Witness was shown the photograph reversed against the light in order 
to bring the corresponding parts shown as appearing, on the Quebec side and was then 
enabled to identify the plate that he refers to by an ink mark on the back of the 
photograph. ) 

Mr. Houeate.—The mark that appears on the back of this photograph, exhibit No. 
29, then, is your own mark identifying the plate you refer to? 

Mr. Larrance.—Yes, that is what I saw. 

Mr. Horcate.—You think you would recognize that plate again? 

Mr. Larrance.—Yes, sir. 

Mr. Houicare.—What was the last time that you observed this plate? 

Mr. Larrance.—About two or three weeks before the accident. 

Mr. Hoiearr.—How many times since that time did you see it? 

Mr. Larrance.—I looked at it three or four times. 

Mr. Honieate.—What was the last time you saw it? 

Mr. Larrance.—I do not exactly remember—about two.or three weeks before the 
accident. 

_ Mr. Honeate.—Did you notice anything else in connection with the bridge that 
was out of order? 

Mr. Larrance.—No. 

_ Mr. Hoxcars.—We want you—we order you to go on the ground to-morrow, and 
in company with Mr. Kinloch and Mr. McLure, endeavour to find that plate. 

Mr. Larrance.—Yes. 

Mr. Hotcare.—We want you to stay until you find that plate or make sure of 
something and appear here on Friday morning and resume your evidence. 

Mr, Larrance.—Yes. 
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Mr. Houeate.—You are still under subpena and it is compulsory for you to be 
here. 
Mr. Larrance.—Yes. 


Witness retired. 


Donat NADEAU, sworn. 


Prof. Kerry.—Have you been working for the Phenix Bridge Company? 
Mr. NapEau.—Yes, sir. 
Prof. Kerry.—For how long? 
Mr. Napeavu.—About a month. 
Prof. Kerry.—In what position ? 
Mr. Naprau.—As a painter. 
Prof. Kerry.—At what part of the bridge? 
Mr. Naprau.—At every part of the bridge where there was painting to be done. 
Prof. Kmerry.—Were you working on the 29th August? 
Mr. Napgeavu.—I worked till a quarter to three in the afternoon. 
Prof. Krerry.—Why did you stop? 
Mr. Napeavu.—On account of wind. 
Prof. Krerry.—Were you there when the bridge fell? 
Mr. Navgrau.—No, I was down home. 
Prof. Kerry.—Did you see any part of the bridge out of order? 
Mr. Napgeau.—No. 
Prof. Kerry.—It was all safe and sound? 
Mr. Napeau.—I never noticed anything wrong or broken. 
Prof. Kerry.—Did you hear anyone say that anything was wrong? 
Mr. Naprau.—Yes. 
Prof. Krerry.—Who told you? 
Mr. Napeau.—Some of my work mates—the fellows working with me. 
Prof. Kerry.—You do not know who? 
Mr. Naprau.—Yes, Joe Biron. 
Prof. Kerry.—And the others? 
Mr. Naprau.—I do not remember any others who spoke to me about it. 
Prof. Krerry.—Is Joe Biron alive? 
Mr. NapEau.—No, he was killed. 
Prof. Kerry.—What did he say ? 
Mr. Napeau.—The night before the day that the bridge fell I, Joe Biron and others 
_ working on the bridge were talking about the bridge and they agreed that there was 
- something wrong. 
Mr. Struart.—That is not what he said, is it? 
Mr. Naprau.—They were speaking about the work concerning the bridge and 
Biron said there was something broken in the bridge—a plate cracked. 
Prof. Kerry.—In what place? 
Mr. Naprau.—Biron said that it was near the pier. 
Prof. Krerry.—You do not know the exact place? 
Mr. Napgau.—No. 
Prof. Kerry.—Was it on the pier or on one of the chords? 
Mr. Napeau.—I could not say. 
Prof. Kerry.—You have never seen anything yourself? 
Mr. Naprau.—No, never. 
Prof. Kerry.—Do you know that Biron saw it? 
Mr. Naprau.—I could not say. 
Mr. Hoteate.—Do you know anything of your own knowledge? 
Mr. Napeav.—No. 
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Prof. GALBRAITH.—You said that you did not work after three o’clock on account 
of the wind? 

Mr. Napgeau.—Yes. 

Prof. GALBRAITH.—Was there more wind than usual that afternoon? 

Mr. Napeau.—No. 

Prof. GALBRAITH.—You had often worked on the bridge when the wind was as 
strong ? 

Mr. Napgeau.—Yes. 


Witness discharged. 


Mr, A. B. MinuiKen, recalled. 


Prof. Kerry.—You had full charge of the erection of the bridge ? 

Mr. Minurken.—Yes, sir. 

Prof. Kerry.—What was the last date that you were at the structure previous to 
its fall ? 

Mr. Miunurken.—The morning of August 26th. 

Prof. Kerry.—That would be the Tuesday of the week ? 

Mr. Minurken.— Monday. 

Prof. Kerry.—The brilge fell on Thursday ? 

Mr. Minurken.—It fell on Thursday the 29th. 

Prof. Kerry.—For how many days at that time had you been in the vicinity 
of the structure ? 

Mr. Minuiken.—From August 6th to August 26th. 

Prof. Kerry.—You were there continuously between those dates? 

Mr. Miurken.—Yes, sir; that is I had been out to Belair. 

Prof. Kerry.—But you were at Quebec ? 

Mr. Mitirmen.—In the vicinity of the work. 

Prof. Kerry.—tIn touch with the work ? 

Mr. MILiurKen.—Yes. 

Prof. Kerry.—Will you tell us what definite Rbubnwti st you have about defects ? 

Mr. Mititrxen.—I have not any definite information about defects. 

Prof. Krerry.—Were no reports of those bulges brought to you at all ? 

Mr. Miuurcen.—Yes, sir; I left for Phcenixville on the morning of August 26, 
I reached Pheenixville on the evening of August 28, and on the morning of Aug. 29, 
after I had gone down to the office at Phoenixville, there was a letter there from Mr. 
Yenser dated August 27, from Liverpool at the bridge. In that letter he indicated 
that a chord section was slightly bent and wanted to know whether he should con- 
tinue to work on the suspended span or simply work on the removal of the main 
traveller and asked a reply from our office by wire. He was called up on long dis- 
tance telephone, and I talked with him about a quarter of ten on the morning of 
August 29, and referring to his letter of August 27 I asked him whether he had 
stopped the erection or whether he was proceeding with it. His reply to me over 
*phone was that he was going ahead and that everything was all right. I said: 
Have you moved the forward traveller? He said: Yes, moved it yesterday morning. 
And he further said that he had one of the temporary track girder spans in place 
and was about to swing the second one into place. I said: Is Mr. Birks there? He 
said: Yes. I said : Mr. Deans wants to speak to him. That was about all that was 
said between Mr. Yenser and myself. Then Mr. Deans talked with Mr. Birks follow- 
ing my conversation with Mr. Yenser. 

Prof. Kerry.—That is to say that Mr. Yenser wrote drawing the attention of the 
office on the 27th and asking for specific instructions ? 

Mr. MiLuiken.—Yes, sir. 

Prof. Kerry.—And then proceeded to advance the traveller without waiting for a 
reply to that letter? 
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Mr. Mivuren.—Yes, sir. He asked a reply by wire, and instead of wiring we 
ealled him by ’phone, long distance ‘phone. 

_ Prof. Kerry.—At what time would it have been reasonable for him to have had 
a reply by wire to that letter ? 

Mr. Mitircen.—At that time there was considerable trouble in transmission of 
telegrams. It was very uncertain, in fact they accepted all telegrams subject to delay 

on account of having trouble with the operators. 

Prof. Kerry.—The letter would have reached Phenixville at what time ? 

Mr. Mituxen.—I think the letter reached Phcenixville about 9.15 in the morning. 
That is the usual time for our Quebec mail to reach Phcenixville, on the second 
delivery in the morning. 

Prof. Krerry.—tIt takes about 36 hours for mail to be delivered ? 

Mr. Mituiken.—Yes, sir, a letter mailed here—we have all our mail posted in the 
evening, coming down from work; that mail will reach Pheenixville or should day 
after to-morrow morning on the second delivery about 9 o’clock or 9.15 o’clock. 

Prof. Kerry.—So that Mr. Yenser wrote a letter asking for specific instructions 
and then proceeded without waiting for a reply 24 hours before he could have reason- 
ably expected in any case to have got a reply? 

Mr. MinuiKken.—Yes, sir. 

Prof. Krerry.—Did he indicate to you in your conversation that he took that 
step on the advice of anyone ? 

Mr. MinirKen.—No, sir, he said that he considered everything all right and was 
going ahead and I then asked him these questions, where the forward traveller was, 
and he said he moved it yesterday morning and then he followed in saying that he 
had the first temporary track girder span placed and was about to place the second 
span of temporary track girders. 

Prof. Kerry.—But he did not indicate that he had discussed the matter with 
anyone in the interval ? 

Mr. Miturcen.—I do not know whether he had; it was reasonably certain he had 
discussed it with Mr. Birks, particularly with Mr. Birks he might have discussed it 
with. 

Prof. Krrry.—You have no information ? 

Mr. Minurmen.—No, sir. 

Prof. Krerry.—One way or the other on that point ? 

Mr. MiLuiken.—No, sir. 

Prof. Krerry.—Then he proceeded without getting instructions practically, even 
after the telephone conversation with you ? 

Mr. Minuren.—Yes, sir. 

Prof. Krrry.—In that conversation he indicated to you that he no longer 
required instructions on the point he had written about? 

Mr. Miturcen.—He said everything was all right and he was going ahead. 
Prof. Kerry.—Previous to that date of your leaving Quebec, your attention had 
not been drawn to those chords in any way ? 

Mr. Mituiken.—Not a single time; no, sir. 

Prof. Kerry.—Nor to any other structural defect ? 

Mr. MiuurKen.—No, sir, not by anyone. I usually saw Mr. Yenser and all of 
his assistants, as many of the other bridge men as I came in contact—when I left. I 
did that morning, the morning of August 26. I left in my usual way and there was 
not a word indicating that there was even a suspicion of anything being wrong swith 
any part of the bridge or material. 

Prof. Kerry.—Now, we had some evidence to the effect that the ribs of the 
different chords would be found not to line up correctly when the bottom cover plate 
was removed. Was that an unusual occurrence ? 

Mr. Miuurmen.—Nothing at all unusual. It has been often done. Where the 
ribs of a chord join, the surfaces were not exactly one with the other, and they 
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would either be wedged into their proper position or jacks would be used to push them 
in. 

Prof. Kerry.—But it was a more or less frequent occurrence to find that when 
the joint was uncovered ? 

Mr. Miuurken.—Yes, sir, in placing the chords it often occurs that one chord 


does not come in perfect contact with the edges, you know, and then they will be put - 


in position afterwards, and especially with such heavy members. 

Prof. Krerry.—You mean that is customary practice outside the Quebec con- 
struction ? 

Mr. Minurken.—Yes, sir, we have that often. 

Prof. Krrry.—Would it be possible to erect those members without that pro- 
cedure ? 

Mr. Minircen.—I do not think it would, especially in the Quebec chords, where 
they are on such an inclination. When you lay them on the camber blocking, and 
if the camber blocking was not true to the chord in placing it, it might shift slightly, 
a very little bit, and that would throw it out of square with its adjoining section. 

Prof. Kerry.—Would not the bolting up of the bottom cover plate bring that 
almost correct ? 

Mr. Miniuren.—It might and it might not. 

Prof. Kerry.—If you got full sized bolts in it would. 

Mr. Minurken.—F ull sized bolts, the full size of the hole might do it. 

Prof. Kerry.—How soon after the placing of the chord were these members 
usually straightened up ? 

Mr. Miturken.—Well, the chords of this bridge they were placed according to the 
diagram furnished by our engineers at Phenixville and the joints of all of them 
were expected to be opened and they were. That is the chord mwas set higher than its 
permanent position in the bridge after it was swung clear of its false work, and in 
doing that it might occur that we could not get these ribs exactly to bear one with 
the other on its side surfaces, and when that occurred the only thing to do was to 
push it into its proper position or to pull it there. 

Prof. Kerry.—As I understand it, when the chord number was set in place then 
the upper and lower cover plates went on, did they not? 

Mr. MILLIKEN.—Yes, sir. 

Prof. Kerry.—Now, how much of a play would that allow in the side sections of 
the chords? 

Mr. Mitumen.—Well, in some cases we had to use a very small bolt in a #8 hole. 
The joint was that much distorted and open that we could not put in—I think 
there were § bolts used in some of the holes. 

Prof. Kerry.—That would allow for a play of about 3 of an inch, would it not? 

Mr. Miuiken.—Yes, sir, there was no play there, the bolt went in tight; it was 
on account of the joint having been opened at the top and in contact at the bottom. 

Prof. Krrry.—But in addition to being opened, the joint would be out of line, 
would it not? 1 

Mr. Mitirken.—It might be slightly out of line, yes, sir. 

Prof. Kerry.—Normally it would be held in line by the cover plate on top. 

Mr. Minuixen.—The cover plate on top and its side connection plates. 

Prof. Krerry.—You had no exceptional difficulties in any of these joints? 

Mr. MiuiKen.—No, sir. 

Prof. Kerry.—How long did the anchor span remain on -the false work? 

Mr. Mitiiken.—It remained on the false work about the middle of 1906. 

Prof. Kerry.—About July, 1906? 

Mr. Minurmen.—August. 

Prof. Krerry.—Was the cantilever arm well under way at that time? 

Mr. Mituicen.—Yes, sir. 
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Prof. Krerry.—How far would it be out before the removal of the false work 
commenced ? f 

Mr. Minumen.—The anchor arm commenced to work itself free of the false work 
under it and was practically free of it in the last of August of last year, and we had 
about eight or nine panels erected. 

Prof. GaLBraltH.—Eight or nine panels? 

Mr. MirirKen.—Hight panels of the cantilever arm. 

Prof. GauBraitu.—About the last of August? 

Mr. MinuikeEn.—I cannot say that definitely; our progress reports will show that 
exactly. 

Prof. Krrry.—Up to that date, were any of the joints riveted up, the main chord 
joints? ; 

Mr. Miniurcen.—August of 1906? 

Prof. Krerry.—Up to the time that you got free of the false work? 

Mr. MivuiKen.—I think not. 

Prof. Kerry.—They were all bulged? 

Mr. Miniren.—All bulged, yes, sir. 

Prof. Kerry.—And had they come fairly well into position ? 

Mr. MiuuiKken.—Fairly well, yes, sir. In fact I did not examine the joints myself, 
Mr. Kinloch can answer that. He examined them all. 

Prof. Kerry.—You waited for Mr. Kinloch’s report? 

Mr. Mimuren.—I talked with Mr. Yenser and Mr. Kinloch about it and asked 
how the joints were going and they would report. I talked to Mr. Kinloch about it, 
just in a general way. 

Prof. Kerry.—And the joints would not be riveted up until they were satisfied 
they were bearing properly. 

Mr. MILLIKEN.—We never riveted any of the joints until Mr. Kinloch and Mr. 
McLure were satisfied that the joint was in proper position to rivet. 

Prof. Krrry.—In the lining process of the different members, that process took 
place just previous to riveting? 

Mr. Mitiuixen.—The lining, I am not sure that I understand. 

Prof. Kerry.—When you were lining out ribs of the chords which were not true? 
Mr. Mituiken.—Yes, sir. : 

Prof. Krrry.—You had that done generally just previous to the riveting? 

Mr. Miniixen.—Yes, sir. 

Prof. Kerry.—That would not be bothered with up to that time? 

Mr. Miturxen.—No, sir, I am not sure of that, it might have been lined up before. 
Prof. Kerry.—Well, the definite instructions from Pheenixville, which are all a 
matter of record, will they cover such things as the removal of the false work ? 

Mr. MILLIKEN.—Yes, sir. 

Prof. Krerry.—The instructions as to removing that at a certain date? 

Mr. MILLIKEN.—Yes, sir. 

Prof. Kerry.—So that the method would have been to report the condition to 
Phenixyville and then for Pheenixville to send instructions that a certain step should 
be taken ? 

Mr. MILLIKEN.—Yes, sir. 

Prof. Krrry.—So that practically everything bearing on what was done, is in 
the erection instructions ? 

Mr. Minriken.—In the erection instructions, yes, sir. 

Prof. Kerry.—Would you consider, Mr. Milliken, that every step of that erection 
could be correctly traced out through those instructions? 

Mr. MILLIKEN.—Yes, sir. 

Prof. Krerry.—Will you arrange to have a set of these filed, for the use of the 
Commission, please ? 

_ Mr. Minurcen.—Yes, sir. 
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Prof. Kerry.—Have you them with you? 

Mr. J ; 

Prof. Kerry.—We understand, Mr. Milliken, that the official papers of the bridge 
company bearing directly upon the erection consist of the erection instructions and 
the daily reports of Mr. Yenser. 

‘Mr, Minurcken.—Yes, sir. 

Prof. Kerry.—Those two series cover all the records that are regularly kept? 

Mr. Mimuicen.—In connection with the erection, yes, sir. 

Prof. Kerry.—ls there a full file of the correspondence between fie Phenix Bridge 
Company and Mr. Yenser? 

Mr. MILLIKEN.—Yes, sir. 

Prof. Kerry.—Here at present? 

Mr. MILLIkEN.—Well, no, I thought you ere asked for the correspondence from 
Pheenixville after August 1 up to the time of the accident. 

Mr. Houcate.—Were copies of the letters that Mr. Yenser wrote to Pheenixville 
kept in the office letter book at the Quebec bridge? 

Mr. MiInLiken.—Yes, sir. 

Mr. Houcate.—Is that letter book there? 

Mr. MILLIKEN.—Yes, sir. — 

Mr. Hotaare.-—I suppose all these communications will be to Mr. Yenser and 
not to Mr. Birks? 

Mr. Miturcen.—In the first place to Mr. Yenser. 

Mr. Houeate.—Will there be any to Mr.’ Birks. 

Mr. Mmurxen.—There has been some correspondence with Mr, Birks. 

Mr. Hoxcare.—Anything of that nature between the office and Mr. Birks we 
would like to have just to go through it and see if there is anything that will bear 
on the information we are seeking? 

Mr. Mirurken.—Mr. Birks’ correspondence. I gave him authority to use my name 
in correspondence to Pheenixville, or his own. 

After some discussion a book of plans was produced by Mr. Milliken, filed and 
marked as Exhibit 30. A book was produced by Mr. Milliken, filed and marked as 
Exhibit 31. 

Prof. Kerry.—Would you indicate to us, Mr. Milliken, as nearly as you can, what 
material would have been on the wana at the time of the accident, either actual bridge 
members which were not placed 

Mr. MinurKken.—What material ee have been on the bridge? 

Prof. Krerry.—Yes ? 

Mr. Miuurcen.—I do not quite understand. 

Prof. GatprairH.—What material was on the bridge? 

Mr. Hotcatre.—Not erected ? 

Prof. Krerry.—Or not necessarily for erection, it may have been just erection 
material ? 

Mr. Minurken.—Of the permanent structure? 

Prof. Krerry.—In addition to the permanent structure, not erected? 

Mr. Mmuxen.—Nothing except our working platform, consisting of planks and 
the necessary attachments for handling, and plates in position, the permanent members 
of the suspended span. 

Prof. Kerry.—There was this small traveller, which we understand was on the 
third panel ? 

Mr. Mitirken.—The small traveller was in position on the third panel erected of 
the suspended span. The large traveller covered the ninth panel of the cantilever arm 
with its upper overhang and the lower front or end of it removed. 

Prof. Krerry.—Removed off the bridge? 

Mr. Mittixen.—Removed off the bridge, yes, sir; together with all of the wooden 
sheave beams and a great deal of other rigging from the top of the main traveller. 
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Prof. Kurry.—So that practically there was no loose material on the bridge at all? 
Mr. Minurxen.—No loose material, no, sir, other than what was necessary for the 
, actual work to be done. 

Prof. Kerry.—No main truss members sent in advance of erection? I understand 
your method was that a member went down on the cars and went straight from the 
cars into the structure? 

Myr. Minuren.—Well, the main truss members that were required to be put into 
position were usually held back until they were wanted right in the front or at the point 
of erection. They might be held south of the office on the track, or they might be 
held on the south bridge span, or they might be set up on the anchor arm. We did 
that on account of the danger of something dropping in the removal of the traveller 
on the locomotive or material. It was hardly ever moved to the front of the bridge 
until it was wanted to place the attachments on it, to place it in position. 

Prof. Krrry.—And actually there was no such material forward at the time of 
the accident except what was just going to be put up? 

Mr. Miurken.—From the investigation I made in my judgment there was none. 

Prof. Kerry.—And all the loose material from the traveller, with small excep- 
tions, had been lowered to the ground? 

Mr. Mitiixin.—Yes, sir. 

Prof. Kerry.—And there was no track material of any kind? 

Mr. Mitiixen.—No, sir. 

_ Prof. Kerry.—Will you arrange to have prepared and filed with the Commission 
a diagram of the bridge showing the exact load that was on it? 

Mr. Minurken.—Yes, sir. 

Prof. Krerry.—At the moment of the accident? 

Mr. MiLiiken.—Yes, sir. 

Prof. Kerry.—That will include, of course, the weight itself of the actual 
members erected and the weights and positions of all the erection material that was 
at that time on the structure? 

Mr. Mitiixken.—Yes, sir. 

Prof. GaLBrairH.—Could you from memory, Mr. Milliken, state the main members 
of the anchor arm which were not completely riveted up at the time of the accident? 
I have a plan here showing the progress, the state of progress on August the 29th, 
and I can assist your memory by this plan. 

(Plan produced, filed and marked Exhibit No. 382.) 

Mr. MiturmKen.—When I left there I think there were two joints an the west chord 
of the anchor arm and two on the east chord of the anchor arm. 

Prof. GALBRAITH.—This plan would not quite indicate that. Looking over the 
anchor span this progress diagram seems to show that chords 5 were still unriveted, 
chords 6 and 7 completed, riveted up, and the remaining panels to the centre pier not 
riveted. The question I wished to ask was what the special reason was for not 
finishing up the chords 5. They seem to have been left behind unfinished; the chords 
beyond them, the panels beyond them were completely finished. Was there any 
reason ?. 

Mr. Miturken.—No reason, unless the joint was not in proper contact, no reason 
because we should have had that riveted, we had plenty of riveters, and they were 
working out on the cantilever arm, and we were anxious to complete the riveting on 
the cantilever arm as rapidly as possible, because we wanted to go ahead and paint 
it and wanted all the riveting done before commencing painting. 

Prof. GaLBraira.—You know of no reason for that not being done? 

Mr. MiILLiken.—No, sir. 

Prof. GALBRAITH.—Will a similar answer apply to the main panels carne the 
bottom chords 9 and 10 in the anchor arm? 

Mr. Mitiuren.—Yes, sir. 
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Prof. GALBRAITH.—The same reason or explanation will apply? 

Mr. Mitiiken.—No, sir. 

Prof. GaLBrairH.—You know of no reason why those should not have been fully 
riveted up at the time of the accident? 

Mr. Mitiiken.—No reason except that. 

Prof. GALBRAITH.—Can you tell from inspection now whether this is a correct 
progress diagram for the 29th of August (Exhibit 32)? The red lines indicate metal 
erected, the black lines indicate metal erected and riveted complete. It is perhaps 
difficult to do it in five minutes. 

Mr. Mitirken.—It is correct. 

Prof. GaLBrairu.—This plan, then, you say represents truly the condition of the 
work on the 29th of August? 

Mr. Miniukren.—Yes, sir, except that not being riveted (indicating). I do not 
know if that is absolutely correct—the riveting as indicated there. 

Prof. GALBRAITH.—Well, will you go over this; take this plan and show where it is 
wrong ? 

Mr. Mmuiken.—I say I do not know of my own knowledge. 

Mr. Hoteare.—If you could furnish us with a statement showing the precise con- 
dition of the field riveting on each joint as existing on the 29th of August? 

Mr. MiLurken.—We shall have to depend on Mr. Kinloch and Mr. McLure for that. 
Our foreman of riveters was Mr. Meredith. ; 

Mr. Houcate.—A statement agreed on between Mr. Kinloch and Mr. McLure 
would, in your opinion, be correct ? 

Mr. Mitirmen.—Yes, sir. 

Prof. Kerry.—I notice in the wreck, Mr. Milliken, in regard to the connection 
between the stringers and floor beams, that the ends of certain of the railway stringers 
were punched for riveting to the floor beams, but the floor beams were riveted up with- 
out these holes being made any use of. What is the explanation of that? The vertical 
angle where say two floor beams came against the stringer, the vertical angle at the 
end of the floor beam at each end of the stringer was punched for riveting to the 
stringer, but not riveted up; only one stringer was riveted to the floor beam and the 
other was not. 

Mr. Miruiken.—I presume that was probably an expansion, not a bolting hole. 

Prof. Kerry.—lIf that was an expansion end, why were these angles punched for 
riveting in the first place? Would they not have been left without any rivet holes? 

Mr. Mituiken.—The end stiffener angles? 

Prof. Kerry.—Yes ? 

Mr. Minurmen.—If there were holes in there, I should imagine that is what they 
were for, unless the stringers you refer to were placed on temporarily; we had some 
stringers placed there temporarily. We were using the electric railway stringers for 
permanent structures, we had been using some stringers for carrying our main traveller. 

Prof. Krerry.—Some of the stringers of the main structure were being used as 
part of the main traveller? 

Mr. Minirken.—In other words, the permanent metal floor of a portion, of the 
anchor arm was not in places complete. 

Prof. Kerry.—From whom will we secure a record of that? 

Mr. Mitiixen.—Our plans will indicate that. 

Prof. Krrry.—The plans will indicate that? 

Mr. Minimen.—Yes, sir. 

Prof. Kerry.—You recall Mr. Clark’s evidence of Saturday, Mr. Milliken? 

Mr. Miturxen.—I heard pretty nearly all of it, I think; yes, sir. 

Prof. Krerry.—Would you have permitted that repaired chord to have been sent 
down to the bridge unless it was straight ? 

Mr. MinurKen.—No, sir. 
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Prof. Kerry.—Assuming that that chord was put into the bridge straight, what 
explanation can be offered of the deflection that was found in it? 

Mr. Miniiken.—When you say straight, do¥%ou mean straight to a horizontal line? 

Prof. Kerry.—Straight to a true horizontal line. It would be a very easy thing 
to see on a straight member of that kind, looking along the edgé of it, a deflection of 

an inch. 
Mr. MILuIKEN. 
going in. 

Prof. Kerry.—By a slight deflection, you would mean how much? 

Mr. Mirurken.—Half an inch or three quarters of an inch in those long chord 
sections, in a long girder. ‘ 

Prof. Kerry.—On such a deflection as was actually reported—Clark stated I think 
an inch and five-eighths, you would not have permitted that? 

Mr. Miniren.—Well, I would have reported the matter and consulted—I might 
have let it go in, but I would have conferred with Phcenixville immediately in regard 
to that. 

Prof. Krerry.—As a matter of fact no such deflection was reported to you as being 
in the chord or was noticed by you at any time? ? 

Mr. Mitimen.—Never, no, sir. 

Prof. Kerry.—What explanation could you suggest or what force could have pro- 
duced the deflection that is reported to have been measured ? 

Mr. Mitutken.—I do not know. 

Prof. Kerry.—You would regard the occurring of such a deflection in a member 
that was originally straight, particularly in a member of these dimensions, as a most 
serious circumstance? 

Mr. Mituiken.—If I had been absolutely certain that that member had been abso- 
lutely straight and that a deflection of that kind had occurred, why of course I would 
have been attracted by it and would no doubt have investigated it and watched it 
closely, but otherwise I should not have. 

Prof. Kerry.—Would it be possible under the system of inspection that was exist- 
ing for a defect of that nature to have passed through in such a way as to leave it 
open to question as to whether it existed or whether it did not? 

Mr. MinuiKcen.—I am not thoroughly familiar with the rules of shop inspection. 

Prof. Krerry.—So that so far as your own department is concerned, that member 
could have come down with that warp existing in it and not have been rejected? 

Mr. Miniixen.—Yes, sir, after the material is shipped to us, we must assume it is 
all right unless it is damaged in transit. 

Prof. Krerry.—Now this particular member could be said to have been damaged 
in transit? , 

Mr. Miturcen.—It was damaged in handling in our storage yard. 

Prof. Krerry.—It can be considered to have been in transit? 

Mr. Miuiiken.—Yes, sir. 

Prof. Kerry.—And it was actually repaired under your direction? 

Mr. MivuiKken.—Yes, sir. 

Prof. Kerry.—So that if you had known there was any crookedness in the mem- 
ber at the time, it would have been made good? 

Mr. Mmuiken.—Certainly at the same time that the other repairs were made to it. 

Prof. Kmrry.—Could you express an opinion as to how near to failure a compres- 
sion member of that shape would be when it had deflected under stress to the amount 
stated in Mr. Clark’s evidence? 

Mr. MinurKen.—No, sir, I could not. 

Prof. Krerry.—Was there anyone present on the bridge who could have estimated 
that fairly ? 

Mr. Miniixen.—At the time of the accident? 
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Prof. Kerry.—At the time of the accident? 

Mr. Minuixen.—Yes, sir, Mr. Birks; he had the stress sheets. 

Prof. Kerry.—lIt is not a questior” of stress sheets, Mr. Milliken, it is a question 
of how serious a condition of a member that deflection indicated. You would have 
looked to Mr. Birks for advice on that point. 
rm Mr, MitiiKen.—Yes, sir. 

Prof. KuRRY.—Have we any record of Mr. Birks’ position on that? 
Mr. Miturken.—On that chord section ? 

Prof. Kerry.—In regard to the member which was warped ? 

Mr, MILLIKEN.—Yes, sir. 

Prof. Kerry.—In what form ? 

Mr. Minurken.—In the sketch which he sent to the Phcenixville office. 
™  Pyof, Kerry.— That will be found in the correspondence ? 

Mr. Miuuimen.—Yes, sir. 

Prof. Kerry.—Do you understand that the evidence of Mr. Clark to the effect 
that Mr. Birks did not know whether that was a stress deflection or a construction 
deflection, is, correct ? : 

Mr. Minurxen.—Mr. Clark’s understanding of it ? 

Prof, Kerry.—Mr. Clark stated that Mr. Birks claimed that that deflection was 
in the construction of the chord previous to its being placed in the bridge. Have we 
any record as to whether that statement of Mr. Clark is correct or not ? 

Mr. MinurKen.—None that I know of. 

Prof. Krrry.—If you had been present on the ground, Mr. Milliken, and in full 
possession of the facts in regard to these members, would you have considered it safe 
to further load them ? 

Mr. Mituren.—Yes, sir. 

Mr, Hoxcate.—In considering the scheme for erection, particularly for the lower 
chord system, were the erection strains considered—I am speaking now from the 
erection point of view—as eccentrically delivered to the end of the chord sections or 
to be distributed ? 

Mr. Minurken.—You mean the lower chords?) Mr. Deans, I think, can explain 
that better than I can. I do not know anything about stresses. 

Mr. Hotcare.—Perhaps Mr. Deans can explain that. There is a point we want 
to clear up but we will reserve that question for Mr. Deans. 

Porf. Gatprairu.—Your visit extended from the 6th of August till the 26th, I 
think you said? 

Mr. Minirken.—Yes, sir. 

Prof. GaLprairH.—During that visit was your attention directed to any alleged 
dangerous parts in the bridge? 

Mr, Mitrrcen.—Absolutely none. 

Prof. GaALBRAITH.—Did you visit any joints or other parts during that visit which 
you considered dangerous? 

Mr. MiuiKken.—No, sir. ‘ 

Prof. Kerry.—Assuming a chord to have been perfectly straight when erected 
and to have subsequently deflected, how long, under the existing system of inspection, 
would such a defect have probably remained unobserved? 

Mr. Minurken.—In my judgment that is a very hard question to answer. I could 
not answer that question intelligently. 

Prof. Kerry.—Would you say, then, that a close inspection of the erected members 
was considered to be the duty of the inspectors of the Quebec Bridge Company ? 

Mr. MiniiKken.—Yes, sir, under the requirements of the field inspection by the 
Quebee Bridge Company? 

Prof. Kerry.—And that the Phenix Bridge Company depended on them to make 
that inspection ? 

Mr. Minuixen.—-I cannot answer that. 
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Prof. Kerry.—Were the main members of the bridge under systematic inspection 
by the Phenix Bridge Company ? 

Mr. MiILuiKen.—No, sir, not in the field. 

Prof. Kerry.—What value did you place on the inspection by the Quebec Bridge 
Company 4 

Mr. Miniiken.—I placed the value upon them as inspectors that when we received 
it it was all right ready for erection. 

Prof. Kerry.—I mean their field inspection. 

Mr. MitiiKen.—I thought the same of the field inspection as the shop inspection. 

Prof. Krrry.—Were you depending on them to draw wour attention to any 
defect in the main members which might develop ? 

Mr. Miturmken.—Not entirely so; no, sir. oh 

Prof. Kerry.—But you had no organized inspection of your own ? A 

Mr. Mitiiken.—No, sir. 

Prof. Kerry.—Was the time required for the erection closely estimated, Mr. 
Milliken ? 

Mr. MiuirKken.—The time for the erection? 

Prof. Kerry. The time required to do the erection work. Had that been closely 
estimated ? 

Mr. MiILLIkEN.—No, sir. 

Prof. Kerry.—You had never endeavoured to lay out a time programme for the 
work ? 

Mr. Miriiken.—Yes, this season I expected to complete the south half of the 
suspended span, to practically complete the riveting of the cantilever and anchor 
arms, remove the main traveller and erect it on the north side and complete the north 
shore false work ready for erection next spring. 

Prof. Kerry.—But you had no closely planned time scheme, for example, that 
such and such things were to be finished by August 1? 

Mr. Mituiken.—No, sir. 

_ Prof. Kerry.—And Mr. Yenser was not endeavouring to live up to the require- 
ments of any such time scheme? 

Mr. Minuxen.—No, sir. 

Prof. Kerry.—At the time of the accident was the condition of progress better 
than your expectation, or otherwise? 

Mr. MILuUIKEN.—Well, it was about up to our expectation, though he had lost a 
good deal of time on account of bad weather this season. 

Prof. Krrry.—So that he would be a little more than usually anxious to get the 
material up ? 

Mr. Miturken.—Not necessarily so; no, sir. 

Mr. Davipson.—I do not know if Mr. Milliken is aware of this, but in connec- 
tion with the question that Prof. Kerry has.just put to Mr. Milliken, I may say that 
my information is that the Phenix Bridge Company’s officials were being continually 
urged, almost to the extreme limit, by the Quebec Bridge people to push the work for- 
ward this season. 

Mr. Deans.—I wish to deny that absolutely. 

Mr. Davinson.—I do not say that all the information I get is absolutely correct. 

Mr. Drans.—That is absolutely wrong. 

Mr. Davinson.—But it does happen that a good deal I have had is correct so far. 

Mr. Stuart.—Not all of it—not all you expected to be. 

Mr. Horcatre.—Do not argue about its correctness now; wwe will have Mr. Hoare 
explain that later. 

Mr. Sruart.—I do not think that either Mr. Milliken. or Mr. Deans has been 
questioned about Mr. Yenser’s competency. 

Prof. Kerry.—Yes, that was earlier in the examination. 

Mr. Sruart.—It was not in Mr. Milliken’s examination. 
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Prof. Kerry—Mr. Deans’ was questioned in his -evidence as to whether Mr. © 


Yenser was competent. 

Mr. Struart.—It was suggested that ie Yenser was subject to orders from 
various people, and I would like that matter cleared up by Mr. Milliken, and also 
that there was difficulty about getting men because of the supposed controversy on 
the subject of travelling expenses. I would suggest that these two points should be 
cleared up. 

Mr. Houieate.—These points have both been answered. 

Mr. Sruart.—The last one has certainly not been. 

Prof. Kerry.—The impression left in our minds by the statement in regard to 
Mr. Yenser was simply that he allowed himself to be influenced beyond his better 
judgment by other officials employed on the bridge. 

Mr. Sruart.—I think that is an entirely erroneous impression. That is the im- 
pression of a witness and nothing more. 

Prof. Krrry.—We recognized it as such. 

Mr. Stuart.—I thought the opinion of a man. who knew Mr. Yenser was pworth 
something as correcting that impression as to whether he was likely to be influenced. 
I attach some importance to a statement that was made that there was a difficulty in 
getting men because of this controversy about travelling expenses, the statement in 
regard to which, I am instructed, was quite inaccurate. The controversy arose a 
great deal too late to affect the supply of bridgemen at all. It only arose at the time 
of the strike. 

Prof. Krerry.—Have you had a satisfactory working force throughout the season ? 

Mr. Miuuren.—We have had a satisfactory force as far as the safety of the work 
is concerned, but in order to accomplish what we have outlined this year there, and 
on account of the unusual loss of time on account of bad weather this season we felt 
as though we had to increase our bridge men to the extent of 15 or 25 men, and that 
was partially the reason of my visit to Phcenixville under instructions of our chief 


engineer. On Saturday or Sunday prior to the accident I sent a bridge man out — 


to secure men and he had already secured a number near Boston, of regular bridge 
erectors, and had them under orders to report at Quebec to Mr. Yenser. We had his 
telegram on Friday morning after the accident and we wired him to hold the men and 
report to Quebec before securing any more. 

Prof. Kerry.—Up to the date of the accident you had been at any time able to 
hire the full working force you desired to employ? 

Mr. Miturken.—We had as many men as the work actually called for to carry it 
on, and with perfect safety, but in order to have it proceed more rapidly we thought, 
of course, to increase our force, and were arranging to do that. 

Prof. Kerry.—Had you made previous unsuccessful efforts to increase your force? 

Mr. Minuren.—Well, we had made a number of efforts. On one occasion we paid 
the expenses of 22 bridge men out of New York, and when they arrived here there 
were only ten of them reported for duty, so that we lost twelve there which we had to 
replace, and we had twelve or fifteen come in from Buffalo, New York, and part of 
them also left without rendering any service whatever to the Bridge Company. The 
only thing for us to do 

Prof. Kerry.—Is that a usual happening ? 

Mr. Mitiixen.—With that New York party it was rather an unusual thing to lose 
that percentage of the number. It is nothing unusual, when a party of fifteen or 
twenty-five bridge men are ordered to a point, that a few of them will drop out. But, 
we lost twelve out of twenty-two. We had paid their expenses from New York to 
Quebec. 

Prof. Kerry.—Was there any explanation of that? 

Mr, Miuiken.—Nothing that I had except some of them said that they had to 
walk too far to their boarding house, and various other excuses. 
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Prof. GatprarrH.—Was this trouble that you are speaking of now about the 8th 
of August? 

Mr. Mitirken.—No, that was in July, I think, that they were sent—June or July 
—I do ngt remember. 

Prof. Kerry.—tIn case of a difference of opinion between Mr. Yenser and the 
engineers and the inspectors on the work, what were his instructions? 

Mr. Miturken.—Mr. Yenser had full control of the entire force employed on the 
work. 

Prof. Kerry.—But he had not control of the inspectors of the Quebec Bridge 
Company ? 

Mr. Mivir«en.—No, sir; only the Phenix Bridge Company’s employees. 

Prof. Kerry.—In case of a difference of opinion between these gentlemen, what 
were his instructions? 

Mr. Minurken.—If there was a difference of opinion he would have discharged the 
man or reported it to Phcenixville. I cannot answer what he would have done, but he 
would have done one of the two things. 

Prof. Kerry.—I do not mean by a difference of opinion, necessarily a quarrel or 
dispute, Mr. Milliken. The question is as to what was the proper procedure. He might 
consider one thing to be better to do and the engineer on the work might con- 
sider another thing was the better to do. 

Mr. Miuixen.—In a case of that kind I suppose they would have to arrive at 
some agreement, or he would have to report it to the Phcenixville office, or wire, or 
telephone. f 

Prof. Kerry.—But he had authority to decide these points himself ? 

Mr. Minuixken.—He had authority to decide these matters himself. Yet, Mr. 
Yenser was a man who would never take advantage of authority. He was very con- 
servative. : 

Prof. Krerry.—And was he very careful? 

Mr. Minuiken.—Very careful, and would not take extreme measures simply because 
he was placed in authority. 

Prof. Kerry.—On the other hand, was he a man who had a very considerable reli- 
ance on his own judgment ? 

Mr. Minurcen.—Yes, sir. 

Mr. Roy.—There is one point that does not seem very clear as regards the inspec- 
tion. I might suggest that you ask the witness whether or not it was the custom for 

‘the foreman of the Phenix Bridge Company to examine all erected members all over 
the bridge, and then report to the superintendent of the work, Mr. Yenser. I think 
there is some confusion about the inspection. Maybe I have missed some part of the 
evidence; the question does not seem very clear from Mr. Milliken’s evidence. 

Prof. Krerry.—I think, Mr. Roy, that that question would be answered by a ques- 
tion that I asked Mr. Milliken. You remember we asked him explicitly if he had any 
systematic method of inspection of the members in the structure by the force of the 
Phenix Bridge Company, and he said that he had not. That, I think, would be a 
direct answer to your question. 

Mr. Roy.—yYes, although I think that the foreman used to examine the work 
already done. Of course, if you are satisfied the point is: clear enough, I do not want 
any more. 

Mr. Houieate.—I think I see what Mr. Roy means. The question was asked him 
here : 

‘Where did Mr. Yenser’s reports go ? 

‘Mr. Mivirken.—They went to Phcenixville addressed to the Phenix Bridge Com- 
pany. We have some regular forms for reporting the number of rivets driven per day, 
and our car reports which were made up by the clerks in the office and simply signed 
by Mr. Yenser.’ Possibly these reports would throw light on something Mr. Roy wants. 
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Mr. Roy.—The point I want to get at is this: From whom was the information 
necessary to Mr. Yenser to make these reports gathered ? Who supplied Mr. Yenser 
with the information necessary to send the reports to Phenixville ? His foreman of 
riveters—Meredith ? 

Prof. Kerry.—It has been stated, Mr. Milliken, that some of the members of the 
bridge were in a railroad wreck between Phenixville and Quebec. Have you any 
record of that ? 

Mr, Mituiken.—Yes, sir. 

Prof. Kerry.—What members were those ? 

Mr. Miturcen.—I do not remember. We have a record though, we can let you 
have it. 

Prof. Kerry.—What became of the members? 

Mr. Miturken.—They were repaired. They were minor members. I do not remem- 
ber exactly what they were. 

Prof. Krerry.—I think it would be well to submit a statement in regard to that. 
It might be a written statement which need not be a matter of evidence. 

Mr. MiLiiken.—It was in 1905. 


Witness retired. 


E. A. Hoare, recalled. 


Mr. Hortaare.—Will you please put in as exhibits plans of the bridge ? Are they 
in three packages ? 
Mr. Hoare.—In three folios. 
Mr. Houieate.—Do they contain the working plans of the bridge ? 
Mr. Hoare.—Yes. 
Mr. Houtcate.—And strain sheets ? 
Mr. Hoare.—Yes. 

Mr. Houeate.—Certified copies ? 

Mr. Hoare.—Certified by Mr. Cooper and the engineer of the Department of Rail- 
ways and Canals. 

Mr. Hoxieate.—And these plans are all the information in the shape of plans that 
you have ? 

Mr. Hoarr.—Yes, sir. Here is the index. (Folios of plans and index put in and 
marked Exhibits Nos. 33A, 33B, 33C and 33D.) 


Commission adjourned to meet at ten a.m., Tuesday, September 17. 


EIGHTH DAY. 


QUEBEC, TUESDAY, September 17, 1907. 


The Commission visited the lodgings in St. Joseph de Levis of Mr. Delphis 


Lajeunesse who, owing to his injuries, was unable to attend in response to the 
subpcena :— 


Mr. LasEuNESSE being sworn: 


Mr. Hoxicarr.—Were you employed by the Phenix Bridge Company ? 
Mr. Laseunesse.—Yes, sir. 


Mr. Hoxtcate.—When did you start work for them? 


Mr. Laseunesse.—In July, about the 23rd. I came down on the 22nd and started 
the day after. We started on Wednesday. 
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Mr. Hotcatre.—Of this year? 
Mr. LasEUNESSE.—Yes, sir. 
Mr. Houcate.—Were you continuously at. work ? 
Mr. LasEUNESSE.—Yes, sir. 
Mr. Houcate.—What were you working at? 
Mr. LaseuNEssE.—I worked at every place on the bridge. I did everything— 
erection man, raising gang and riveters’ gang. 
Mr. Hotcatr.—Who was your foreman ? 
Mr. LaseEuNESSE.—I do not know his name. They called him Slim. 
Prof. Kerry.—Meredith is his name? 
Mr. LAsEUNESSE.—Yes. 

Mr. Hotcarr.—You were working in the riveting gang? 

Mr. LasrEuNESSE.—Yes, in the riveting gang. I worked about two weeks in the 
riveting gang. 

Mr. Hotegate.—Were you working on the day of the accident to the bridge on the 
riveting gang? 

Mr. LaseuNEssE.—No, not on the riveting gang. We just fitted up some rivet- 
ing braces. 

(The witness was shown plan marked Exhibit No. 26.) 

Mr. Hoteate.—Do you remember at what part of the bridge you were working 
on the 29th of August ? 

Mr. D. LasEuNESSE.—I stood right there. 

Mr. Houcate.—That is the point marked L on Exhibit 26? What were you doing 
at that point? 

Mr. D. LaseuNnrsse.—On that buckskin. We put two braces in the centre and 
one at each end. We put the bolts down from the top chord to the bottom chord. 
Mr. Houeate.—What is a buckskin ? 
Mr. D. LasreuNrEsse.—A box brace. 
Mr. Houcatrt.—Was this joint at L completely riveted up? 
Mr. D. LasEUNESSE.— Yes. 
Mr. Houeate.—At that time? 
Mr. D. LasEuNESSE.—Yes, sir. 
Mr. Hotcate.—Had you been working on the chords? 
Mr. D. Laseunesse.—I was working on the bottom of the chords at the centre 
posts—not on the chords. I went down on the chord. I worked just on the centre 
posts just putting some screw bolts in. 
Mr. Hotcatt.—On the lower section of the centre posts? 
Mr. D. LaseuNEssE.—Yes, I worked on both sides. The last day I worked was on 
the Montreal] side. 
Mr. Hotcate.—What were you doing there? 
Mr. D. LaseuNESSE.—Putting in some screw bolts. I was working on the chords 
with the riveters’ gang on the Montreal side. 
Mr. Houcate.—On the chords on the Montreal side of the bridge? 
Mr. LAsEUNESSE.— Yes. 
Mr. HouGatre.—At the joint between chords 9 and 10? 
Mr. D. LaseuNesse.—Yes. J was working about four days before the accident 
in the riveters’ gang there with Alexander Beauvais. 

Prof. GALBRAITH.—On the Montreal side? 

Mr. D. LaseuNESSE.—Yes. 

Mr. Houeate.—Was that at the splice between 9 and 10 you were working? 

Mr. D. Laseunesse.—No, right in the post. Down that post you have a smail 
plate. About ten riveters were working down that plate. 
Mr. Hexicare.—You started in the middle of chord 9 and went down to the middle 
of chord 10? 

Mr. D. LaseuNEssE.—Yes, just the row of rivets. 
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Mr. Hoieate.—You were riveting? 

Mr. D. Lasrunressre.—No, I was bucking up. On the morning before the accident 
I was working on the lower chord. 

Mr. Houteate.—At the joint or on the chord? 

Mr. D. LaseunrEsse.—On top of the chord. 

Mr. Hotcate.—On the top of the chord at panel point No. 5 on the cantilever arm? 
Mr. D. Laseunrsse.—Yes. 

Mr. Houcate.— vas Mr. McCumber working’ there? 

Mr. D. LasEuNESSE.—I was just reaming some holes. 

Mr. Hoicate.—Were these holes in the bottom of the chord? 

Mr. D. LaseuNESSE.—Yes, right on the side of the chord. 

Mr. Hoteate.—On the underneath side? 

Mr. D. LaseEuNESsE.—No, on the side. 

Mr. Houcatre.—Was that on some splice plates? 

Mr. D. Laseunrsse.—Yes, some plates. I passed the reamer through three plates. 
I was working there at two o’clock. 

Mr. Houcate.—You stopped working at that point at two o’clock on the day 
before the accident ? 

Mr. D. LaseuNESsE.—No, on the same day. After leaving panel point 5 of the 
cantilever arm I went back to point J on the anchor arm, completed my work there 
and moved forward to point L, already referred to, and was at point L when the acci- 
dent to the bridge took place. 

Mr. Houcatre.—Did you notice anything particular when the accident took place, 
or what did you notice first ? 

Mr. D. Lasrunesse.—I noticed something around here (indicating). 

Mr. Hoteate.—No, but just when the accident took place? 

Mr. D. Laseunrsse.—I was on top just putting a turn on the rope to send up a 
box of bolts when I saw something jerk the bridge like that (indicating). I fell down 
in my box, stood up, fell down again, and I looked again. I thought the traveller had 
fallen down on the bridge. The traveller was in the same place. I came to this side 
of the bridge and I looked, and when I saw the bridge go down in that way I was on 
that chord, and I thought that chord made the bridge fall. 

Mr. Hoxieate.—Was the first motion you felt on the bridge a jerking towards the 
river or was it a falling downwards ? 

Mr. D. LasruNEssE.—No, everywhere; it gave me a jerk towards the river. I was 
thrown six feet on the buck brace. 

Mr. Hotcatr.—Which side of the bridge were you on? 

Mr. D. LaseuNrEsse.—I was on the Montreal side of the bridge. I had just set 
the bolts down and the bridge fell down. I was just making a turn with the rope on 
the anchor arm, and my brother was waiting for me for the bolts, and he said you 
have not time to send them down, it is pretty near time to quit, and then the bridge 
went down. 

Mr. Houicate.—Did you fall from L to the deck ? 

Mr. D. Laseunesse.—No, I stood right in my place. Nothing came on top of me. 

Mr. Hoieate.—You stood at point L until it reached the ground? 

Mr. D. Laseunrsse.—Yes, I remember everything. The first thing after I was 
down there I was looking at something coming up again, and after I got down there 
I just jumped about twenty feet. When I got down there I saw my brother. I saw 
some blood coming out. I was the first to come out, my brother was the second one, 
and the rest came out after me. 

Mr. Houcate.—What did you observe at the time of the accident as to the manner 
in which the bridge fell? Do you remember distinctly what you observed at that 
time? You were on the Quebec side? 

Mr. D. LaseuNnEssE.—No, I was on the Montreal side. 
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Mr. Houcatrt.—Yes, on the Montreal side. Can you remember what you observed 
at the time? 

Prof. Kerry.—He was jerked and he was thrown six feet on the buck brace. 

Mr. Houcate.—Jerked towards the river?” 

Mr. D. Laseunrsse.—I did not fall down outside the bridge. It just caught me. 
I think it was on the deck. I thought it was the traveller coming down. 

Prof. Kerry.—It threw you outside towards the bridge? 

Mr. D. Laseunesse.—It threw me outside to the box brace. J was standing up on 
the box and it knocked that box down. I fell down in the box, and I stood up and 
looked to see what was the matter. I thought it was the big traveller down. When 
I saw the traveller in the same place I looked inside and I saw the brace go to the 
Quebec side. I said, ‘ Well, I am finished,’ and I thought so. 

Prof. Kerry.—Then the bridge fell down towards the Quebec side? 

Mr. D. Laszunrssr.—Yes. But I stood there; nothing came over on me. When 
I saw the post come down I thought it was coming down on top of me, but it did not. 

Prof. Kerry.—Could you see where it broke first ? 

Mr. D. Lasrunessr.—I never saw anything broke. I saw where it was crooked. 

Prof. Kerry.—You did not see where it was broken? 

Mr. D. Laseunrsse.—I saw something a couple of days before the accident. Every 
man on the bridge in the morning said, ‘Go and see that.’ About eight feet from 
that post (indicating on plan) going up was crooked outside on the Quebec side. 

Mr. Honcare.—Fight feet beyond panel point No. 10,in the cantilever arm, chord 
9, on the Quebee side. You might just describe what you saw here. First of all, 
when did you see it? 

Mr. D. LaseuNEssE.—A couple of days before the accident—when I was working 
at the centre post. I went down at that place. I never saw that before that day. 

Mr. Hoieate.—What was the first time before that you went down and you did 
not see it ? 

Mr. D. Laseunrsse.—About six days before. 

Mr. Houcate.—You did not see it then? 

Mr. D. Laseunrsse.—No, I did not see anything then. When I saw those bridge 
men going and looking, it gave me a scare and [ wanted to quit after I saw it. 

Mr. Honeate.—The first time you saw it, was when ? 

Mr. D. Laseunrsse.— Monday or Tuesday. 

Mr. Houcare.—Was anybody with you #4 

Mr. D. LAsEUNESSE.—Yes, every bridge man on the bridge. My brother was on 
the bridge and I asked him: What the hell are you looking at, and when he told me 
I said, By God. 

Mr. Houcatre.—Just tell us what it was you saw ? 

Mr. D. LasEuNEssE.—It was about 2 inches crooked. 

Mr. Horcare.—Was it bent sideways ? 

Mr. D. Laseunrsse.—It was crooked, curved or bulged towards the Quebec side. 
Mr. Hoteate.—That was the chord, was it ? 

Mr. D. LaseuNEssE.—Yes. 

Mr. Houeare.—These chords have four plates ? 

Mr. D. Laseunsesse.—These four plates were crooked. 

Mr. Hoteate.—Was that bent part long or short ? 

Mr. D. LaseuNEsse.—Just short. It was about two or three feet long and one or 
two inches bulge. I could see it by the eye on top of the bridge. 

Mr. Honcare.—That bend was here (indicating) on the Quebec side ? 

Mr. D. LaseuNnrEssE.—Yes. 

Prof. GatBrairHt—Is he speaking of the ribs or the splice plates ? 

Prof, Kerry.—tThe ribs. 

Prof. GauBrairH.—Of the four ribs simply ? 

Mr. D. LaseEunEsse.—Yes. 
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Prof. GaLBrairH.—Close to the cover plate ? 

Mr. D. LasEuNESSE.—Yes. 

Prof. Kerry.—And all bent towards Quebee 2? 

Mr. D. LAsEUNESSE.—Yes. 

Prof. Kerry.—When that bend took place were the cover plates there or were the 
lacing angles in ? 

Mr. D. Laseunesse.—You have a cover plate on top about a foot above this place. 
It was about two feet away from the cover plate. 

Prof. Kerry. Was that on Monday or Tuesday ? 
Mr. D. LasEUNESSE.—One of these two days. 
Mr. Houeate.—But you do not remember. 
Mr. D. Lasruntsse.—I do not remember. 
Mr. Houeate.—You brother was with you then ? 
Mr. D. Laseunresse.—Yes, 
Mr. Houieate.—Who else ? 
Mr. D. LAseunrsse.—All the bridge men were on top. I was the last man on the 
top of the bridge and I saw all the men looking, and I asked : What is the matter, 
and he said : Can you see that bottom chord ?—it is crooked. I said : By God, I am 
going home before some accident. 

Prof. Krrry.—That was when ? 

Mr. D. Laseunrsse.—Seven o’clock in the morning. 

Prof. Kerry.—That would be Tuesday morning ? 

Mr. Houcatr.—Most likely seven o’clock Tuesday morning. 

Mr. D. Laseunressre.—We had not started work when we saw this—five minutes 

before seven. 

Mr. Hoxeate.—But you went ahead and worked ? 

Mr. D. LaseuNnEsse.—Yes. 

Mr. Houeate.—You went to work at panel point No. 5 ? 
Mr. D, Lasrunresse.—No, I was working there at that time. 
Mr. Houcatre.—How did you get there ? 
Mr. D. Laseunrsse.—I walked over the track to some place near panel point No.. 
6 and walked along the chord to the cantilever pier. 
Mr. Hoiearr.—Do you recollect at this place, on chord 9, that you spoke of, if 
the top cover plate was on and riveted up ¢ 
Mr. D. LasreuNEsse.—Yes. 

Mr. Hoicatr.—Was the bottom cover plate riveted up ? 

Mr. D. Laseunrsse.—Yes, all riveted up. 

Mr. Houeare:—Was this joint all made up ? 

Mr. D. LAseuNEssE.—Yes, all finished. A couple of weeks before we were moving 
that scaffold. 

Mr. Hoteate.—That is at panel point 9 several days before that you moved away 
the scaffold 4 7 

Mr. D. LAasEUNESSE.—Yes. 

Mr. HoicaTe.—The scaffold was there for the purpose of finishing up the joint of 
chord No. 8? 

Mr. D. LaseunressE.—It was all finished. 

Mr. Hoxueate.—Was the bottom plate in place on chord 8? 

Mr. D. LasEuNESSE.—Yes, it was in place, and riveted, too. 

Mr. Houcate.—Did you notice anything else on any of these chords? 

Mr. D. Laseunesse.—No, I didnot see anything else. 

Mr. Houieate.—Did you notice the joint at this place here on chord 8 which is: 
marked ‘ joint’ on the plan? ¥ 

Mr. D. LasEUNESsSE.—No. 

Mr. Houcare.—Did you hear anything spoken about that joint on chord 8 at that: 
time ? 
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Mr. D. Laseunresst.—No. 

Mr. Houcate.—The only joint that was spoken about was one on chord 9? 

Mr. D. LaseunrssE.—On chord 9, that is all. 

Prof. GALBRAITH.—They are both on chord 9. 

Mr. Houeare.—Is the place where you saw the bulge in this panel (indicating) 
between the figures 9 and 10? 

Mr. D. Laseunresse.—Nearer towards point 10. 

Mr. Horeate.—Then do I understand that you saw nothing out of order in 
panel 8? 

Mr. D. Laseunressze.—No, I did not see anything. 

Prof. GALBRAITH.—What day was that? 

Mr. Houieate.—At seven o’clock on the Tuesday before the accident. 

Mr. D. Laseunrsse.—The whistle blows five minutes before the work begins. 

Mr. Houtcate.—Who was it who first spoke about it being crooked ? 

Mr. D. Laseunssse.—All the bridgemen from all over the bridge. When I saw 
every man stop I asked my brother, who was there talking French and who was with 
me, ‘ What is the matter?’ He says, ‘ Look on that chord.’ I said, ‘It is dangerous.’ 
He said, ‘ Oh, no, it is strong enough to hold me.’ We went to work, and the next day 
we fell down. When I saw some one go down there—the president of the Union 

Mr. Hotcate.—Who is he? 

Mr. D. Laseunrsse.—Mr. Haley, and Mr. Cook was the secretary. I was waiting 
on him outside on Wednesday night, the day before the accident, to give him my 
books for my Union. I was waiting about half an hour, and some one said to me, 

“Just look at that chord. I saw Mr. Cook and Mr. Haley go down there, and after 
they had been there half an hour I saw them going away. I do not know what they 
did there. 

Mr. Houcate.—It was just Cook and Haley ? 

Mr. D. LasgunrEsse.—Cook, Haley, and some other fellows. I do not know their 
names. There were three or four. 

Mr. Houcate.—When you observed that bulge, in the chord in panel 9, did you 
notice anything wrong with the lacing angles? 

Mr. D. Laseunrsse.—No, I did not see anything. I did not look at that, I just 
looked at the chord that was crooked. I did not see the angles there. 

Mr. Houcate.—You do not think it was crooked enough to affect the angles? 
Prof. GALBRAITH.—You did not see that after Tuesday night? 

Mr. D. Lasreunesse.—I did not see that but that day. 

Prof. GALBRAITH.—You looked on Wednesday ? 

Mr. D. Laseunesse.—Yes. 

Prof. GALBRAITH.—You looked on Thursday morning? 

Mr. D. Laszeunrsse.—Yes, I looked every morning going out. 

Prof. GALBRAITH.—You saw it three days? 

Mr. D. Laseunrsse.—Yes, three days, all the time in the same place. I think 

they were moving; I do not know. 

Mr. Houicate.—Could you notice any change that had taken place in it, did it 
look any worse ? 

Mr. D. Laseunrsse.—No, I did not look long enough; I just saw it was more 
crooked; it was the same place all the time. Somebody said that Foreman Worley 
said, ‘Oh, never mind, we put it like that.’ 

Mr. Houeate.—What do you think Mr. Worley meant by that? 

Mr. D. Laszunessr.—I thought that piece was the same way as it had been there. 

Mr. Houeate.—As it was put in? 

Mr. D. Laseunesse.—Yes. I do not know, when I started to work it was over 
there in front. 

Mr. Hongate.—Do you recollect your attention being called to any other matters 
like that on the bridge? 
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Mr. D. Laseunrsse.—No, I did not see anything. I worked every place on the 
bridge, on top, on the centre post, from the top down to the bottom, I did not see 
anything. 

Mr. Hotaatse.—Did you often go on the bottom chord on the anchor arm? 

Mr. D. Lasrunrssrt.—Yes, going up and going down. 

Mr. Houicate.—You spoke a little while ago about working with Beauvais at some 
place on the lower chord on the Montreal side, in the anchor arm? 

Mr. D. LaseunESSE.—Yes. 

Mr. Hoieare.—Was that at the post between panel 9 and panel 10? 

Mr. D. Laszeunesse.—Right there (indicating). There on the cover plate, the 
two cover plates. We put some rivet plates on the side. 

Mr. Hotaare.—On the side of the chord? 

Mr. D. LasEuNESSE.—Yes. 

Mr. Hoiteate.—Was that at the splice between panel 9 and panel 10? 

Mr. D. LaseunEsse.—Yes. 

Mr. Hoicate.—On each side of the post? 

Mr. D. Laseunrsse.—Yes. I was riveting on the box brace going from the 
Montreal side to the Quebec side. 

Mr. Hoigate.—What day was this that you were working there? 

Mr. D. Laseunrsse.—I think it was a week before, I do not remember. 

Mr. Houeate.—Did they finish the work they were at? 

Mr. D. Laseunesse.—Over there, no. They were working there that day ? 

Mr. Houtaatr.—You left the gang and worked on something else? 

Mr. D. Laszunrsse.—Yes, they put some Indian fellows. 

Mr. Hotcatre.—And the gang with Beauvais stayed there, did they ? 

Mr. D. Laseunesse.—Stayed there, I think they were there on that day. I saw 
400 rivets put inside those four plates. 

Mr. Houtaate.—When you left they had 400 rivets to put in? 

Mr. D. Laseunesse.—I think they had 200 or 800 rivets, 300, 400, you see the 
four plates in the bottom chord they had to rivet inside. I think they had about 100 
rivets to finish at that place? 

Prof. Krrry.—When the bridge fell? 

Mr. D. Laseunrsse.—Yes. When I left them i‘; was working over there, he had 
big work to do. I saw him go up there when the bridge fell. 

Mr. Hoteate.—When you were working there with Beauvais did anything unusual 
happen ? 

Mr. D. Laseunrsse.—No, we did not see anything there. ; 

Mr. Hoteare.—Was there anything that appeared to you to be out of line? 

Mr. D. Lasreunrsse.—No. 

Mr. Honigarr.—On that chord? 

Mr. D. Laseunesse.—I did not see anything. 

Mr. Hotearr.—Or any place in that neighbourhood ? 

Mr. D. Laseunresse.—No, it was all good over there. 

Mr. Houcatr.—Now, before you started riveting was that joint bolted up? 

Mr. D. Laseunrsse.—Yes, bolted up. 

Mr.. Honreare.—F ully bolted ? 

Mr. D. L. Laseunesse.—Yes, fully bolted up. 

Mr. Hotearr.—Was every hole filled? 

Mr. D. Laszunrssr.—Yes, we did not pass any reamer. Sometimes they have to 
pass a reamer. 

Mr. Hotcare.—Were all the bolts the same size? 

Mr. D. LaseunrEssr.—Yes. 

Mr. Hortgate.—What size? 

Mr. D. Laseunrsse.—{. 

Mr. Houeatre.—aAll the holes were filled with % bolts? 
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Mr. D. Laseunresse.—Yes, I did not look very well. 

Prof. GatsrairH.—I would like to know something about the other one on the 
Montreal side, opposite the joint between 9 and 10? It is on the 9th chord, that 
splice, the other end of the 9th chord. 

Mr. Hoteate.—Did you ever work at the splice in the 9th chord near the panel 
point marked 9? 

Mr. D. Laseunesse.—No, I did not work there at all. I passed in on that side. 
The only thing I see, they had those runners there sent out. 

Mr. Hoxrearr.—I understand you passed along there? 

Mr. Laseunresse.—Yes, that is all I see. 

Mr. Horaate.—Can you recollect anything about the bolting up of them? 

Mr. D. LaseuNEssE.—They were riveting there. 

Mr. Hoicatre.—Riveting there? 

Mr. D. Lasyeunresse.—When I started working on the bridge they were working 
at that place. 

Mr. Houtaate.—Can you remember if that joint near panel point 9 was riveted 
up when the bridge fell? 

Mr. D. LaseuNnEsse.—The riveting was all finished there. 

Prof. GaLBrairH.—aAll finished ? 

Mr. D. Laszeunrsse.—All finished. 

Prof. GatBraitH.—On both sides of the bridge. 

Mr. D. Laseunesse.—On both sides, the two sides, there is only on that side there, 
the two joints there; the Quebec side was finished. 

Prof. GALBRAITH.—You refer now to panel point No. 10? 

Mr. D. Laseunessrt.—Yes. 

Prof. GALBRAITH.—The panel point, the No. 9 splice, was riveted; was it com- 
pletely riveted on both sides? 

Mr. D. Laseunesse.—Yes, completely riveted; I was moving the scaffolding 
myself there. The other gang was working around here—Paul La Hache, 

Mr. Hoxeate (to Eugéne Lajeunesse).—Are you following what your brother says? 

Mr. Evcene Laseunesse.—Yes, Alexander Beauvais finished that other side. 

Mr. Hoteate.—So far as what his brother says, he is correct as he understands it ? 

' Mr. Evucenr Laseunssse.—No, he does not know all. 

Mr. Houeate.—Is there anything within his knowledge in hig brother’s statement 
that he can corroborate? If there is he might speak of it. 

Mr. Evcene LAsJEUNESSE (speaking in. French).—About the men working there 
was a gang of men working on the other side, but my brother probably does not know, 
because he was not working there. 

Mr. Hotaate.—So far as he knows he is clear upon that point 9, and that Beau- 
vais had finished up there? 

Prof. GALBRAITH.—Between 9 and 10. 

Mr. Eugene Lasreunesse.—He was putting the finish; that riveting gang stopped 
the work three days before. 

Prof. GaLBRAITH.—He has said already there is nothing wrong with that joint 
9 and 10. 

Mr. Horigate.—Yes, he says that is all straight. 

Mr. D. Laseunrsse.—On the Quebec side? 

Mr. Houcate.—Yes ? 

Mr. D. Lassunessr.—Myself and my brother and another one were moving that 
scaffold. 

Mr. Houeate.—You never saw anything wrong on the Montreal side? 

Mr. D. Laszeunesse.—No, I never saw anything wrong there. 

Prof. GarBrairH.—He has already said that; on both sides; between 8 and 9 he 
never saw anything. 

Mr. Houcate.—He said that had been finished and he saw nothing wrong. 
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Prof. GaLBrairH.—On both sides? 

Mr. D. LaseuNESSE.—On both sides; once I was riveting and another time not. 

Prof. GatBraitu.—That means all four joints, the two 9 and 10 and the two 8 
and 9? 

Mr. Honiaatr.—Yes, and on the Quebec side; the joint between 9 and 10, when 
the accident happened, must have had at least another 100 rivets to go in. 

Prof, GALBRAITH.— Yes. 

Mr. Houcate.—Are there any other joints in the lower chord Y 

Mr. D. Laseunesse.—No, I did not see anything. 

Mr. Hoteate.—Were they all riveted up? 

Mr. D. Lasrunesse.—No, some riveters svere on there; I do not know which plate. 

Mr. Hoxcate.—There was some riveting yet to be done on the lower chord of 
the anchor arm, but you do not know which one? 

Mr. D. Laseunesse.—I do not know which place. y 

Mr. Hoie@ate.—You spoke about something on the cover plate. 

Mr. D. Lasrunrsse.—Yes, on the Quebec side; I saw Mr. Yenser going down 
there at the time when someone said the plate was crooked. I was bolting the screw 
bolts and he said: ‘ You know that chord; when you have finished inside you put some 
bolts in it, pass the reamer and put in some bolts. 

Mr. Hotcatr.—That is where chord 10 joined the centre post on the Montreal 
side? 

Mr. D, Laseunesse.—The Montreal side. 

Mr. Hoicate.—What day was that? 

Mr. D. Laszeunrsse.—That was on the same day, on Tuesday, I think. 

Mr. Honieate.—And how many bolts did you put in? 

Mr. D. Lasrunesse.—I did not put any in. He sent me up, he told me to go up 
and help some fellow on top. 

Mr. Houcate.—He instructed you to put bolts there? 

Mr. D. Laseunrssre.—Yes. 

Mr. Hoieate.—Did somebody else put those bolts there ? 

Mr. D. Laseunrsse.—No, nobody, I did not see anybody. 

Mr. Honieate.—Did you see the place itself ? | 

Mr. D. Laseunrsse.—Yes, I saw the place. 

Mr. Hoaarr.—How many bolts had to go in there ? 

Mr. D. LaseEunrssr.—About 50 bolts, 40 or 50. 

Mr. Horieate.—lIf 50 bolts had been put in there would that have filled up every- 
thing ? 

Mr. D. LasEunEssr.—Yes, we have about 60 bolts, 70 bolts, we always, screw them 
up and like to put 50 more. 

Mr. Houcate.—Is that where the chord joined the shoe? 

Mr. D. Laseunrsse.—Yes. 

Prof. GaLBrarirH.—The stub chord ? 

Mr. D. Laseunrsse.—Yes, where the chord crosses to the centre post. It is about 
two feet away from the centre post. 

Mr. Honicatr.—Two feet on the anchor arm side from the centre post ? 

Prof. GatBrairn.—That was the spliced centre chord of the stub chord. 

Mr. D. LaseunrEsse.—Yes, on the side chord, he told me to put some bolts there. 

Mr. Houcatt.—The 10th chord ? 

Prof. Perry.—He said that bolts were to be put in in the connection between the 
stub chord and chord No. 10 on the anchor arm ? 

Mr. Houcate.—Did you see that place again ? 

Mr. D. Laseunessr.—For these bolts there ? 

Mr, Houeate.—Yes. 

Mr. D.. Laseunresse.—No, I did not go down after that, he sent me up to move 
that scaffold, our riveters’ gang, I did not see it, I did not go down. 
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Mr. Hoieare.—So you cannot say if the bolts were put in ? 

Mr. D, Laszunrsse.—No, I did not see it; only me and my brother do that work. 

Mr. Houeate.—You said it was Yenser who went down there ? 

Mr. Laseunresse.—Yes, and the other inspector, Birks. He went down and 
looked at that place and after that he called me and said : You put some bolts in when 
you finish that side. 

Prof. GatBrairH.—What day was that? 

Mr. D. Laseunrsse.—On Tuesday. 

Mr. Houeate.—Did you notice any of the plates in any part of the bridge cracked ? 

Mr. D. Laseunessr.—I never saw any place, I worked all around the bridge and 
did not see any crack in that bridge. 

Mr. Hoteate.—Were you ever up here at this part of the bridge at the centre post 
where these plates are (indicating) ? 

Mr. D. Laseunrsse.—Yes, they have one plate going like that and another one 
going like that (the witness indicated plates going in various directions). 

Mr. Houieate.—Were you there more than once ? 

Mr. D. Laseunrsst.—Oh, yes, I worked in there about 15 days on that place. 

Mr. Houcate.—And during those 15 days did you notice anything wrong? 

Mr. D. Laseunesse.—I never saw anything wrong, that plate was put like that. 
Mr. Houcate.—You mean that the plate was bent on purpose ? 

Mr. D. Laseunesse.—Yes, they made it like that, it never cracked that way. 

Mr. Houcatre.—It was crimped? 

Mr. D. Laseunrsse.—Yes, crimped, I never saw a crack there. 

Mr. Houeate.—You are pretty sure there was no crack there ? 

Mr. D, Laseunesse.—Yes, I am pretty sure, me and my brother worked 15 days 
there and I did not see anything cracked. 

Mr. Hotcate.—Did you hear anything about a cracked plate there while working 
on the bridge ? 

Mr. D. Laseunrsse.—No, I never saw any cracked plate there. 

Mr. Houeate.—Did you ever hear any one speak of that ? 

Mr. D. Laseunressr.—No, nobody told me, this is the first time anybody tells me. 

Prof, GaLtBraitrH.—Did you hear of anything wrong with any other joints in the 
chords besides those you have been speaking about ? 

Mr. D. LasrunrEsse.—I did not see anything. 

Prof. GALBRAITH.—Did you hear ? 

Mr. D. LasrunrEsse.—No, I did not see anything dangerous in that bridge about 
chord 9. 

Mr. Houeate.—Did anybody speak to you about anything else in that bridge that 
was wrong ? 

Mr. D. Laseunesse.—No, nobody ; until on that morning, when somebody said 
about that chord. I worked and nobody told me there is anything dangerous. 


The witness retired. 


The Commission held a session in the Lévis Hospital. 
ALEXANDER BEAUVAIS sworn. 


Mr. HoueatE.—You were an employee of the Phenix Bridge Company ? 
Mr. Brauvais.—Since last May up to the time of the accident. 

Mr. Houeate.—Since May, 1907? 

Mr. Beavuvais.—1907. 

Mr. Houteate.—And you worked at the Quebec bridge? 

Mr. Beavuvais.—The Quebec bridge, south side. 

Mr. Houcatre.—On the south side? 

Mr. Beavvais.—Yes, sir. 
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Mr. Hoxicate.—Continuously ? 

Mr. Breauvais.—As the weather permitted. 

Mr. Houaate.—What was the nature of the work that you were busy at? 

Mr. Breauvais.—I was on riveting most of the time. 

Mr. Houaate.—Was your work entirely confined to the anchor arm, or where? 

Mr. Beauvais.—I was working on the anchor arm, I never worked outside the pier. 

Mr. HoieatE.—You never worked outside the pier? 

Mr. Beavuvais.—All this season. 

Mr. Houeatre.—By that do I understand that you worked last season ? 

Mr. Brauvats.—I worked three seasons. 

Mr. Hoteate.—But this year you worked from May? 

Mr. Brauvais.—From May up to the time of the accident. 

Mr. Houcare.—Previous to working on the Quebec bridge, did you do work on 
other bridge construction ? 

Mr. Beauvais.—Yes, I worked for Dominion Bridge Company and the Canadian 
Bridge Company, four or five different jobs. 

Mr. Hoieatrr.—For some years? 

Mr. Bravuvais.—Since six years, I guess this is my sixth year.. 

Mr. Hoteatte.—Who was your foreman this season on the work ? 

Mr. Brauvais.—C. E. Meredith, rivet boss we called him. 

Mr. Hoteare.—Then your own position under Mr. Meredith is what? 

Mr. Bravuvais.—I was the head of a four gang, running a gang of four men. 
Mr. Houcatrn.—A gang of four men riveting? 

Mr. Brauvais.—Yes. 

Mr. Horeatr.—And that work was confined entirely to the anchor arm? 

Mr. Breavuvais.—Yes, sir, the anchor arm. 

Mr. Houeate.—Were there other riveting gangs on the anchor arm? 

Mr. Bravuvats.—There was one that just moved from there about two or three days 
before the accident. The best I can remember, there was no gang besides our gang 
working on the anchor arm. 

Mr. Houieatre.—What was the condition of the riveting work on the anchor arm 
when you began work this season in May? How far had the riveting work proceeded ? 

Mr. Bravvais.—It was very little riveted, it was only on the towers and perhaps 
one-fifth of it was riveted, but the towers. I do not think there was any other place 
riveted to my knowledge, because last summer or the summer before last we only had 
a gang or two, sometimes only a single gang, and this summer sometimes seven or 
eight. 

Mr. Houaare.—On the anchor arm? 

Mr. Bravvais.—Well, I think on the anchor arm at first we had four. 

Mr. Houeatr.—This season ? 

Mr. Brauvais.—Yes, this season. 

Mr. Houcate.—Was there some yiveting work going on on the anchor arm the 
whole of this season, was there always riveting on the anchor arm this season 2 

Mr. Beauvais.—Always riveting, yes. 

Mr. Houaare.—At the time of the accident, what, as far as your knowledge goes, 
was the general condition of riveting, how far had it proceeded ? 

Mr. Brauvaris.—Oh, the riveting was almost completed up to the working gang, 
almost up to the working, almost completed, the riveting was. 

Mr. Hotearr.—Almost completed up to the working gang that was working on the 
cantilever arm ? 

Mr. Bravvais.—Yes, there was riveting on the cantilever arm, too. 

Mr. Honeare.—That is they were following up as fast as they could with the 
riveting ? ; 

Mr. Brauvais.—They were almost up to the erectors, the riveters were. 
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Mr. Houcate.—What was the condition then of the posts, as far as riveting is 
concerned on the anchor arm? 

Mr. Beauvats.—The posts ? 

Mr. Honeatre.—At the time of the accident ? 

Mr. Bravvats.—I saw nothing wrong about the posts. To my knowledge I saw 
nothing out of the way. 

Mr. Houcate.—Then can you say as to the condition of riveting that existed at 
the time of the accident in the lower chords? 

Mr. Beauvais.—The lower chords, they were bent. 

Mr. Hoteare.—But with regard to riveting, can you remember, starting from the 
anchor pier, and going along the bottom chord on the Quebec side of the bridge? 

Mr. Bravvats.—I only worked two joints on that bottom chord. There is the 
only two joints I worked on the Quebec and Montreal side, the east and west side 
(indicating on Exhibit No. 26). 

Mr. Houcate.—On the east and west side, that is at the first post from the centre 


Mr. Beavuvais.—The first post from the shoe. 

Mr. Houeate.—On the anchor arm? 

Mr. Bravvais.—On the anchor arm. 

Mr. Hotcate.—That is the joint between panels 9 and 10? 

Mr. Beauvais.—Yes. 

Mr. Hoteate.—You worked on that joint, on both sides of it? 

Mr. Bravuvais.—The Quebec side, and I was on the Montreal side at the time it 


Mr. Houieate.—Had you finished your work on the Quebec side? 

Mr. Brauvais.—They finished it, and moved to the Montreal side. 

Mr. Hoteate.—Was the joint on the Quebec side when you finished it completely 
riveted up? 

Mr. Bravuvais.—Every hole excepting one, I remember which was a blind hole. 
One plate was not punched. 

Mr. Hoieate.—With the exception of that, though, the joint was complete? 

Mr. Beavvais.—Yes. 

Mr. Hoieate.—That is the top plates, bottom plates, and side plates? 

Mr. Beavuvats.—Everything was on, every hole, bottom plates, top plates, every 
hole, everything was on. 

Mr. Hoteate.—When you started work on that splice, on the Quebec side, how 
did you find it? 

Mr. Beauvais.—Well, the holes were all right, they were good holes, and then— 
that is an awful big joint, we were there for two weeks, we could notice a bulging, 
coming together. There are four ribs; the centre ribs were coming together, not 
much, but one could notice it. 

Mr. HoicaTe.—They were getting nearer together, the ribs were? 

Mr. Brauvais.—Yes. 

Mr. Hoteate.—At the end of each chord ? 

Mr. Beavvais.—Right here at the splice of this chord, this 9 and 10 chord. 

Prof. GaLBrairH.—Which side of the post? 

Mr. Beavvais.—On the inside. 

Mr. Horcate.—It is in panel 10. Well, if the ribs were coming closer together, 
that would cause the plate to bulge? 

Mr. Beauvais.—You had to get the bottom plate off to work in there, so as to 
work in there. Of course we managed to get the plate back on again. 

Mr. Hotcatr.—In the same holes? 

Mr. Brauvais.—Yes, in the same holes. The holes were not very bad, because it 
did not close much, we got the holes again. 
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Mr. Houieatre.—Did you manage to put it back again with drift pins? 
Mr. Beavvais.—Yes, just drift pins. 

Mr. Houeate.—But there was a tendency of the ribs 
Mr. Bravvais.—Yes, but very little. Of course we could notice because we had 
heard before of ribs bending, because there was another gang driving the same way 
as we were, driving the same kind of joints, bottom chords? 

Mr. Houteatr.—Where were they working? 

Mr. Bravuvats.—Out on the cantilever arm, about the fifth or sixth panel. 

Mr. Houieate.—Now, to come back to that joint on the Quebec side, when you went 
to start your riveting work was that joint pretty well bolted up? 

Mr. Bravuvais.—Well, it was all jointed up except that they were not very tight, 
and of course we had to tighten them bolts up again, that is on the Quebec side. 

Mr. Hoieate.—Was there a large quantity of bolts, a large proportion ? 

Mr. Brauvais.—There were very few holes vacant on the Quebec side. 

Mr. Houicatse.—Did it differ materially from other joints you had noticed, before 
you went to work on it; was it bolted up as well as any other joint? 

Mr. BEavvals. —Not at all; it was pretty well bolted up because only a few holes 
were vacant. 

Mr. Houcate.—Generally speaking, when you went on a joint did you find it in 
that condition, pretty well bolted up? 

Mr. Bravvais.—I found it sometimes very different from this. On the Montreal 
side it was very bad, very few holes bolted. 

Prof. GALBRAITH.—On the Montreal side, the very same joint? 

Mr. Breauvais.—The Montreal side, the same joint. 

Mr. Hoieate.—When you took hold of this joint on the Quebec side what first 
did you do? When you took your men to a joint that was bolted up and started to 
rivet it, you might describe to us the process, which plate you put on first, what bolts 
you loosened first and what ribs you riveted first? 

Mr. Beauvats.—The first thing there was a scaffold hung; that is we got a scaffold 
fixed so as to be safe; then we lowered the bottom cover plate down on the scaffold. 
Then we had two angles sent down, these were the inspector’s orders, to place them 
where we got the bottom cover plates, these angles to act instead of the plates, two 
small angles. Then our first work was to tighten the bolts up. There were very few 
vacant: holes. There were 280 holes altogether on the inside ribs; and then the 
inspector told me I should not take out more than 5 or 6 bolts at a time, and then 
drive these holes, and then take 5 or 6 more bolts out. The first thing we drove was 
the two inside ribs. The inside rib holes were {-inch holes and the outside 1-inch 
holes. 

Prof. GALBRAITH.—How many holes in one rib? 

Mr. Beavvais.—In each rib 140, on each rib, 140 holes. It was about this second 
day, and another man who is living yet saw the ribs bending with me. 

Mr. Hotaate.—Then you riveted up the bottom chord? 

Mr. Breavvais.—No, I had to rivet the top plate first so I could get at the bottom 
easier, and after we got the bottom plate on we put on the top. 

Mr. Houeate.—And the riveting of the bottom plate was the last thing? 

Mr. Brauvais.—No, because there was these bottom laterals, they were the last 
plates we had to drive. 

Mr. Hoxieate.—The bottom lateral bracing? 

Mr. Bravvats.—Yes. . 

Prof. Ga.prairH.—First of all, I understand you tighten up the bolts, have 
them all tight and filled before you begin any riveting; then you proceed to take out 
the bolts in the top cover plate and rivet them first; after that you take out the bolts 
in the two inside ribs, working from the bottom, and rivet them; then you rivet the 
two outside ribs, then you put on the bottom cover plate and rivet it. Is that the 
order of riveting? 
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Mr. Brauvais.—I did not say I drove the cover plate first, the inside ribs first. 

Prof. GALBRAITH.—You rivet them first? 

Mr. Beavuvais.—Two of them; then the outside ribs, then the top cover plate. Of 
course I had to leave that to the last. 

Prof. GALBRAITH.—And then the bottom cover plate? 

Mr. Beauvais.—Yes, and the last is the laterals. 

Prof. GALBraitH.—After the top cover plate the bottom cover plate? 

Mr. Bravuvais.—Yes. 

Prof. GaLBRAITH.—And then the laterals going across to the other side of the 
bridge? 

Mr. Beauvais.—Yes, diagonally like, wind bracing I think they call it. 

Prof. GaLBrairH.—Or laterals, anyway ? 

Mr. Beauvais.—Yes. 

Mr. Houicate.—Then when the laterals were all riveted up that joint was com- 
plete? 

Mr. Beauvais.—Yes. The inspector passed over, and he had two or three to cut 
out, we drove them back again and moved to the Montreal side. 

Mr. Hotcate.—Who was the inspector ? 

Mr. Brauvais.—Mr. Kinloch. 

Mr. Houtcate.—I suppose he visited you pretty often, did he? He saw you pretty 
often at work ? 

Mr. Beauvais.—He was always on the job, yes, sir. I very often seen him on the 
job, most of the time. 

Mr. Hoteate.—Now, I think we can pass over to the joint on the Montreal side. 
That is where you moved to after you left the joint on the Quebec side? 

Mr. Bravuvais.—Yes, sir. 

Mr. Hoteate.—In what condition did you find that joint when you went to it, as 
to bolts? Was it bolted up the same as the one on the Quebec side? 

Mr. Bravvais.—No, it was very bad, because I am sure there were not more than 
22 or 25 % bolts in there. These two inside ribs, they were all 2 inside, most of them. 

Peaks GALBRAITH.—In the two inside? 

Mr. Breauvais.—In the two inside. That makes 280, 140 in each. 

Prof. GaLBRAITH.—Mostly 8. 

Mr. Brauvats.—Mostly, there was not more than 22 to 25, that is all the { bolts 
in that. 

Prof. GaLBraitH.—Did you find the bolts tight? 

Mr. Beavuvais.—No, it is very seldom you find a bolt tight by the erectors putting 
them in, they just screw them in and leave them. 

Mr. Houeatre.—Was there any reason for putting in the %? 

Mr, Bravuvais.—Nothing. Sometimes at first we had to pass a reamer for the 
reason that they were bad holes, but as the work went on the,holes were getting good 
all the time, springing in like. I suppose it was that reason, I could not say, it might 
have been bad holes. 

Mr. Hoteate.—When you found that condition, what did you do, put in more 
bolts ? 

Mr. Brauvais.—I had to go up and there were bolt boys, we call them, five or six, 
on the shore, fixing bolts, oiling them. I told Benny and he ordered the boy to fetch 
me a big we of ~ bolts, and it was impossible to drive the 2 because they would not 
drive tight sabe 

Mr. Hoteatr.—Was there any trouble in getting the { bolts in? 

Mr. Bravuvais.—Not at all, because there were good holes and room enough. 

Mr. Hotcate.—Room enough? 

Mr. Brauvais.——Room enough to work, they were good holes. 

Mr. Houeate.—So it might have been possible to change the % bolts for % bolts 
before you got to the joint? 
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Mr. Bravuvais.—Yes, I do not know how long before they could have been changed. 
At that very same point I saw three extra plates that were mended. I worked on the 
same joint and I saw three extra plates that were mended. It was riveted and there 
were not more than five or six bolts in it. There were vacant holes. Two of these 
plates had from 35 to 40 bad holes, and one of them had only a single row of holes 
stripped. 

Prof. GaLBrairH.—Were these left near the joint? 

Mr. Beauvais.—On the side of the joint; between the joint and the post. 

Mr. Houigate.—Do you remember what day it was you went to start work on that 
joint ? 

Mr. Bravyvais.—I could not remember very well. 

Mr. Hoteate.—Was it that week ? 

Mr. Beauvais.—It must have been four days before the accident. There was one 
Sunday between. I would not swear what day I got there. 

Mr. Hoteatt.—What progress had you made with the riveting work ? 

Mr. Brauvais.—This time I riveted the bottom lateral first before I went on this 
joint. 

Mr. Hoteate.—Had you any particular reason for doing that? 

Mr. Brauvais.—For driving the lateral first? 

Mr. Houeate.—yYes. 

Mr. Brauvais.—Because there were only two of these machines that worked inside 
the chord on the job and they were both busy at the time. There was another gang 
working on the anchor arm. Of course, I had to do something else until the machine 
got back. 

Mr. Houeate.—You riveted up the bottom lateral. What was the next step? 

Mr. Breauvais.—The next step was to go down the scaffold and put more lines on 
it for safety, and unload the plates on the scaffold. The next was to change these 
& bolts. 

Mr. Hortcgate.—When you lowered that plate on the scaffold, did you put on your 
angles ? 7 

Mr. Beavvais.—I certainly did, because the inspector is always watching us for 
that. 

Prof. GaLBrairH.—l want to make quite sure which diagonal he means. 

Mr. Brauvats.—It is the bottom lateral which goes from panel point No. 10 to 
the shoe. 

Mr. Houieatr.—You lowered your plate and put on the angles? 

Mr. Brauvais.—Put on the angles. The inspector is watching us pretty sharp. 
Then I found these % bolts in there and the vacant holes. I had to go up and tell Mr. 
Yenser about that and he ordered them to send a boy to bring me down { bolts instead 
of the 2 bolts. 

Prof. GatBraitn.—Which side is he speaking of now? 

Mr. Brauvats.—The Montreal side. 

Mr. Houcare.—And you put in as many { bolts as you could? 

Mr. Bravvais.—Yes, as many as necessary to have the plate come up tight. We 
had about three-quarters or more bolts in there and left the quarter of the holes vacant 
and then started to drive the rivets. There were some bad holes—a very few—that 
we had to ream before we could get the rivets into them. 

Prof. GALBRAITH.—Were these plates riveted in the shop on one side of the joint 
or had you to rivet them on both sides of the joint? 

Mr. Beauvats.—We had to rivet them on both sides of the joint. We had to fill 
them. 

Mr. Houeate.—Then you continued your riveting? 

Mr. Beauvais.—In the same way as on the Quebec side—the inside rivets first. 

’ Mr. Hotaate.—Had you completed the riveting of the inside rivets? 

Mr. Bravuvats.—Only 13 or 14 holes were driven on the two inside ribs. 
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Mr. Hoteatr.—How much had you done on the outside work? 

Mr. Bravvais.—Nothing at all, because I was supposed to get through with the 
inside before touching the outside at all. 

Mr. Hoieate.—But the outside ribs were all pretty securely bolted up at that 
time ? 

Mr. Beauvais.—They were bolted up good—inch bolts and very few seven-eighths. 

Mr. Hotecate.—And the bottom plate, of course, was off? 

Mr. Beauvais.—It was off and the top plate—the inspector came down the very 
morning the accident took place and looked at the top plate. It was off three-quarters 
of an inch or an inch. It was kicking up like because it was not bolted. We had to 
put drift pins in every hole; they were not bolted, only on the end there were eight 
bolts where you could reach with the hand. 

Prof. GALBRAITH.—But the top plate was not lying close to the ribs? 

Mr. Beavvais.—It was not lying rigot down to the chord. It was off halt an 
inch, or three-quarters or perhaps more. 

Prof. GALBRAITH.—At which end? 

Mr. Breauvais.—At the outer end, towards the anchor pier. 

Mr. Hoteate.—Did you have any difficulty in putting on the bottom angles? Did 
these holes come even? 

Mr. Beavvais.—It came right because we put it right down before starting in. 
But this powerful gun jarred the chords. You could feel the jar of the chords. There 
is where I found two rivets broken out right near the splice. They broke out about 
half an hour before the accident took place. 

Mr. Houeatre.—It broke the rivets you had driven? 

Mr. Brauvais-—These were two rivets in the same place. 

Mr. Hoteate.—Were both rivets broken in the same holes? 

Mr. Brauvais.—Five or six inches apart. 

Mr. Houeate.—They were in separate holes? 

Mr. Bravuvais.—Yes, next to each other. 

Mr. Hoiteate.—Were they inch rivets? 

Mr. Beauvats.—No, seven-eighth rivets. 

Prof. GALBRAITH.—How long after they were put in did you find them broken? 
Mr. Beauvais.—I drove them the same hour. It was not I who found them broken 
off. It was my partner who found them first. 

Prof. GALBRAITH.—What is his name? | 

Mr. Beavvais.—John Norton. 

Mr. Hoteate.—Did he survive? 

Mr. Beauvais.—No, he is gone. 

Prof. Kerry.—How were they broken off? 

Mr. Beavuvais.—He pulled it out and showed it to me and said, ‘ Look here.’ He 
said, ‘I found it off a quarter of an inch.’ I asked, ‘How did you take it out,’ and 
he said, ‘it was off almost a quarter of an inch and I pulled it out.’ It was broken 
almost in the centre. 

Mr. Honieate.—Can you account for these two particular rivets being broken? 
There were other rivets that may have been strained in the same way; why should not 
they have broken ? 

Mr. Brauvais.—Of course, I did not test them. If I had I would know just 
exectly what was broken and what was not, but while I was driving two or three other 
rivets, after that I found the first one broken off. He said, ‘There is another one 
broken,’ and I tested it with a drift pin and it was broken off straight. You could 
turn the one end and the other end would be still. It was impossible to pull it out 
because it was plugged in there. There were two rivets broken. I called Mr. Mere- 
dith, the rivet boss, and also to see that the ribs were bending in. He looked down 
there and told me that it was not any worse than the others. He did not think it 
serious. 
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Prof. GALBRAITH.—The ribs were bending in? 

Mr. Brauvais.—Yes. 

Prof. Krrry.—At what time did Meredith come down? 

Mr. Beauvats.—He was not more than seven or ten minutes gone up before the 
accident. 

Mr. Hoxeats.—What e¢alled your attention to the ribs bent in? You mean by 
that that they were coming closely together at the joint? 

Mr. Brauvais.—They were going out to the Montreal side. They were both going 
the same way—these two ribs. 

Mr. Houeate.—Which ribs ? 

Mr. Beauvats.—The inside ribs. 

Mr. Hoteate.—Both moving towards Montreal ? 

Mr. Bravuvais.—Yes, the Montreal side. At the same time he was down there I 
showed him about that extra plate which was mended and there were very bad holes 
and you could hardly get the bolts out. They must have been put in after the other 
holes were punched. 

Mr. Houaatre.—The extra joint plate ? 

Mr. Brauvats.—The extra joint plate, between the splice and the post. That can 
be seen yet because it is inside the pier. 

Prof. Kerry.—That extra plate was on the inside of the inside ribs ? 

Mr. Brauvats.—There was one on the inside ribs and one on the outside ribs. 
That was a long plate in the same direction as the bottom cover plate. There was 
only one row of bolts in the one on the inside, and there were 35 or 40 bolts on the one 
on the outside, and there were just enough bolts to hold the plates on. 

Mr. Honcars.—Now you are referring to what you said before of the extra plate 
where that chord was mended 4 

Mr. Beauvats.—Yes, sir. 

Prof. Kerry.—You can see that on the ground because that joint is perfect. 

Mr. Beauvais.—Yes, you can find that yet. I did not see anything removed but 
it was extra altogether. This chord in No. 9 panel on the Montreal side is bent very 
close together—right in the centre—right between tile two posts. 

Prof. GALBRAITH.—The centre ribs come together ? 

Mr. Brauvats.—Yes. That is on the Montreal side, and I believe Mr. John 
Williams saw that. They go up or down beyond that to the traveller, and you cannot 
help seeing it. 

Prof. GatprairH.—That is about half way between the panel points ? 

Mr. Brauvais.—Yes, on panel No. 9, Montreal side. 

Prof. Krrry.—How much was it bent ? 

Mr. Breauvais.—I did not measure, but I am sure an inch or an inch and a quarter, 
Prof. GALBRAITH.—Bent in ? 

Mr. Brauvais.—Yes. 

Prof. GatBrairH.—Towards each other ? 

Mr. Breavuvais.—Yes. 

Prof. GALBRAITH.—Each an inch and a quarter ? 

Mr. Breauvais.—A space about that. 

Mr. Hoteate.—Would not that have shown on the lacing ? 

Mr. Bravvais.—I did not investigate that enough to say about the lacing. I know 
that a day or two before the accident happened Mr. Birks and Mr. Yenser were there 
examining it on the Montreal side. They were there for an hour or perhaps more. 

Prof. Kerry.—How long was the bend ? 

Mr. Beavvais.—It was almost the whole length. 

Mr. Hotcatr.—Was there anything noticeable on the outside ribs ? 

Aa Mr. Bravuvats.—On the outside ribs you could not see as well if it had bent because 
it is wider than the inside ribs, but in these inside ribs it was not more than two 
inches apart. You could see it easily where it was close together. 


MINUTES OF PROCEEDINGS 201 


SESSIONAL PAPER No. 154 


Mr. Houicate.—Were they close together ? 

Mr. Beavvats.—Almost that close, more than an inch. 

Prof. GaLBrairH.—They were not more than two inches apart ? 

Mr. Beauvais.—They cannot be more than two inches apart. 

Prof. GALBRAITH.—Did you notice between them and the outer ribs that the space 
was wider than it was originally ? 

Mr. Beauvais.—I could not very well notice it unless you measured it because the 
space is too wide ; it is something like 154 inches. An inch or three-quarters of an 
inch would not show much out unless you measured it. 

Mr. Houeare.—Did you have any conversation with Mr. Birks or Mr. Yenser 
when they were down there ? 

Mr. Beauvats.—No, nothing at all; only, Mr. Yenser told me not to take out more 
than five or six bolts at a time. I heard him say that once. 

Mr. Houieate.—That was on what day ? 

Mr. Beavuvais.—It was about a day or two before the accident happened. 

Prof. Kerry.—Did you look at the joint at the other end of the chord ? 

Mr. Beauvais.—I did not. I could see it there. There were bolts in there. 

Prof. Kerry.—It was not riveted ? 

Mr. Beauvais.—No. 

Mr. Houteate.—The joint between 8 and 9 was riveted ? The joint between 9 and 
10 is where he was working and now then he is referring to the joint at chord 10 with 
the stub chord down near the shoe. That was not riveted ? 

Mr. Beavvais.—That was bolted. 

Mr. Houtcate.—Was it fully bolted ? 

Mr. Beauvais.—I could not say, because I did not look sharp enough at, it. 

Prof. GaLBRAITrH.—Which side? 

Mr. Beauvais.—On the Montreal side. 

Mr. Hougate.—Having got to the point where you saw these two or more rivets 
broken, do you recollect anything between that and the collapse of the bridge? 

Mr. Beavvais.—I guess not. I was driving rivets, and I was about to shoot 
another rivet when the crash came down. 

Mr. Houeate.—When it came have you any recollection of how this point which 
you were working at acted? What took place in that joint? 

Mr. Brauvais.—When it fell? 

Mr. Hotcatse.—Did it fall? 

Mr. Brauvais.—I did not see how it fell. 

Mr. Hoicate.—You were right inside? 

Mr. Beauvais.—Right inside. I was rignt inside the chord, and I had to come 
out underneath because I had to pry the plate off. As soon as I felt it break I made 
a grab for the plate. I had my arm on the plate. I just turned my hand out and 
caught the plate. There was a space of an inch and a half and I got my hand in it. 
At the same time I let my machine drop. When this chord landed it did not land on 
the ground. It stood three or four feet in the air. I held on to the chord and never 
touched the ground. 

Mr. Horeate.—You were in what chord? 

Mr. Brauvats.—No. 10, Montreal side. As soon as everything was still I came 
out. It was easy to stay there because I was tight in there. I had one leg broken 
and my nose was broken. 

Mr. Hoxteate.—I fancy being inside the chord saved you? 

Mr. Beauvais.—I guess it did. I put my left foot outside the chord and my right 
foot in the chord. 

Mr. Houeate.—Could you say where you first rose up at that point? 

Mr. Breavuvais.—That is something I could not say. I could feel it drop like. I 
made a grab for the plate, I let the machine drop and I never felt this foot broken. 
It happened so quickly. 
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Mr. Hoxtcate.—But the first sensation you had was of falling? 

Mr. Brauvats.—Yes, the first thing I felt was the falling, the dropping. 

Mr. Houcate.—Was there any preliminary cracking or breaking noise around 
before that ? 

Mr. Brauvats.—There was very little noise I heard. I heard no crack before it 
dropped. Of course, you could not hear much from the outside, where I was. I was 
right inside the chord. 

Prof. GALBRAITH.—You are sure that the splices between 8 and 9, on both sides, 
were riveted up at that time? 

Mr. Breauvais.—Yes. 

Mr. Houcare.—And that the one on the Quebec side between 9 and 10 was riveted 
up? 

Mr. Bravuvais.—Yes. 

Mr. Houtcate.—And that the bending together of the two inside ribs was on caord 
No. 92 ‘ 

Mr. Brauvats.—On chord No. 9, Montreal side. 

Mr. Hoiegate.—That was the most prominent part of the chord, and you cannot 
say that you noticed the same bending on the outside ribs? 

Mr. Breauvais.—Yes. 

Prof. GaLBraltH.—How about the bending of chord No. 9 on the other side? 

Mr. Brauvats.—I could not say about the Quebec side. I passed very often while 
I was working on the Quebec side. 

Prof. GALBRAITH.—You did not notice the bending? 

Mr. Beavuvais.—I never noticed it. 

Mr. Houicatre.—What do you think now may have been the cause of those few 
rivets breaking out so soon after they were driven and so soon before the accident? 

Mr. Breauvais.—Any bridgeman can tell you that. The splice was like this (indi- 
cating with his hands). There are about four inches of plates there, and this outside 
plate here is not so thick; it would be perhaps one half or three-quarters of an inch 
in thickness; when the strain came it would be three or four inches over the joint. 
This is a powerful gun, and the jarring was so great that you could feel it under your 
feet. 

Mr. Hotcarre.—Had you anything like that occur at any other point when you 
were riveting it up? 

Mr. Brauvais.—Yes, sometimes on account of a burnt rivet. 

Mr. Hotcatr.—Was the breaking of these two or three rivets unusual? Were 
they good rivets? 

Mr. Brauvais.—I saw nothing wrong about them. 

Mr. Hotcare.—In fact, you thought it was so curious that you asked Meredith 
to come down and look at it? 

Mr. Bravvais.—It was not only for that, but it was for two things. It was to 
show him these bad holes and these rivets broken out. He did not think them very 
serious. He said that he had seen worse than that before. They were bending out 
towards Montreal right at the joint. 

Prof. Kmrry.—Do you think that it was that bending that made the joint plate 
break the rivets ? 

Mr. Brauvats.—Yes, because you could see that come off very near an eighth of an 
inch. It was pretty near three-quarters of an inch, and it came off very near one- 
eighth of an inch. You could see it just very near the joint. The plate was off per- 
haps one-eighth of an inch. 

Prof. Kerry.—You had drawn it up tight when you started to rivet with the bolts? 

Mr. Breauvais.—Yes, because it would not be easy driving without drawing them 
up tight. 

Prof. Kerry.—So that during the time you were working that gap of one-eighth 
of an inch opened up ? 
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Mr. Beauvais.—It worked itself off. This bend went towards Montreal and this 
splice plate was on this side. It came off about one-eighth of an inch right below 
where these two rivets broke. 

Prof. Kerry.—Right at the line of the splice ? 

Mr. Bravvais.—Yes. 

Mr. Houcate.—Then the ends of the chords were not square opposite each other ? 

Mr. Breauvais.—They were brought up pretty near and pretty square-faced and 
it was down, maybe, a quarter of an inch. 

Mr. Hoteate.—No 10 ? 

Mr. Brauvats.—The lower chord was lower than the upper chord maybe one- 
quarter of an inch at the time I saw these two rivets broke. 

Prof. Krerry.—The ribs lined up well but No. 10 was lower than the other. 

Prof. GatBrairH.cHow did you match the holes ? 

Mr. Beauvais.—The holes were not so bad but we had to pin them. The holes 
were matched before we drove. At the start we had to pin almost every hole, while 
at the last there were very few holes we had to pin. 

Prof. GALBRAITH.—Did the holes match when the end of No. 10 was a quarter of 
an inch below No. 9 ? 

Mr. Beauvais.—I should say they matched. But there were some holes we had to 
pin. Of course, it did not go down much. It might be less than a quarter of an inch. 

Mr. Hoigare.—What would resist that bend at the joint towards Montreal ? 
Would not the lateral bracing hold that in place to some extent? 

Mr. Brauvais.—The lateral was not so close. The lateral from the strut comes 
right outside the post. This splice is 7 or 8 feet below it. 

Mr. Hotcats.—Now, Mr. Beauvais, were there any other places on the lower 
chords that you noticed bending ? 

Mr. Beauvais.—No. I only heard of it but did not see it personally. 

Mr. Hotcatr.—But others spoke to you about it ? 

Mr. Brauvais.—Yes. 

Mr. Houieate.—On that occasion did you understand that they had seen the 
bends ? . 

Mr. Beauvats.—Yes, it was this gang using the same kind of a gun I was using 
that was working on the bottom chord that spoke to me about it. They were stopping 
at the same house I was stopping. 

Mr. Houcate.—Were there more than two guns of that size ? 

Mr. Bravuvais.—Only two. 

Mr. Houieare._-Was all the riveting done on the chord joints done with the big 
gun ? 

Mr. Beavvais.—You could only use these two on the inside rivets. On the outside 
rivets you could use ordinary guns. 

Prof. Kerry.—Where were that gang working when they spoke to you about the 
other bend ? 

Mr. Bravuvais.—The gang I am speaking of worked right on the lower chord of 
the cantilever arm on both sides from the main pier outwards to the 6th panel. I 
could not say at which joint they said the chord was bent. 

Mr. Houcatrt.—Did the work seem to go on pretty well on the bridge ? 

Mr. BrEauvais.—Yes, everything seemed to go off well; in fact we only lost one 
man before that this season. That was Joseph Ward. 

Prof. GatBraitH.—He fell off ? 

Mr. Beavuvais.—Yes, ou the 20th. 

Mr. Hoieate.—Al] ite men in your gang lost their lives 2 

Mr. Brauvais.—Yes, except that John Williams. He left about six weeks before 
the accident. He got We on the leg and had to leave. He ought to have seen that 
No. 9 chord on the Montreal side was bent. Of course, he never said anything about 
it, but he should have seen it because he travelled over it as well as I did. 
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Prof. GaLBraiTH.—Is he alive ? 

Mr. Breavvais.—Yes. 

Prof. Kerry.—What day did you see it bending ? 

Mr. Beavuvais.—I could not say. 

Prof. Kerry.—A week before the accident ? 

Mr. Beauvais.—Three or four days. 

Mr. Houa@atre.—He said that he thought it was Tuesday. 

Mr. Beauvats.—While I was working on the Montreal side I was travelling on that: 
Montreal side of the bridge all the time when I was going home or going to dinner. 
When I worked on the Quebec side of course I always travelled on the Quebec side 
along the chord. 

Prof. GaLBrairu.—What other lower chord joints were not riveted at the time of 
the accident in the anchor arm? 

Mr. Brauvais.—Except the stubs both sides were not riveted. There was another 
gang which had been driving here, and I believe they were almost completed. 

Prof. GatBrairu.—About chord No. 54 

Mr. Beauvais.—I could not say which. I know there was another gang driving 
there. 

Mr. Hotcare.—Do you remember who was in charge of that gang? 

Mr. Brauvais.—Napoleon LaHache. 

Mr. Houeare.—Are they alive? 

Mr. Breauvais.—They are all gone. 

Mr. Houeare.—Is there anything else you think of, Mr. Beauvais, of interest, 
that you know of yourself? I think you have already said that you have no knowledge 
of your own about any other chords being bent? 

Mr. Brauvats.—No, not to my own knowledge. 

Mr. Hoxicate.—Except what you heard? 

Mr. Beauvats.—Oh, yes; I guess everybody heard that, too. 

Mr. Houegarr.—Did you come in contact much with Mr. Yenser? Did you have 
much to do with him? 

Mr. Beauvats.—Hardly anything. Whenever I had anything to do with fae fore- 
man I had to go to my foreman, Meredith, and he was supposed to go to Mr. Yenser, 
but if I ever saw Mr. Yenser before I came to Meredith I talked to him instead of 
Meredith. 

Mr. Hotegatr.—How did you find Mr. Yenser? 

Mr. Brauvais.—He was the right man, I suppose. I could not see anything wrong 
about him. The level bracing connecting at panel point No. 9 on the inner arm was. 
not riveted on either side. It was full of bad holes. Most of them were blind holes 
in each side. There were no bolts in it at all. They were just lying there. 

Mr. Hotaate.—No connection whatever ? 

Mr. Brauvats.—No, they were blind holes, most of them. 

Prof. Gatprairu.—Do you know anything about the riveting in this long diagonal 
next the centre post marked on the plan T-5 and T-50? 

Mr. Bravvats.—I drove those myself. 

Mr. GatspratrH.—Was that riveting finished ? 

Mr. Brauvais.—Yes, we finished on top before we came down. I started there 
and went up to the last post and I was ordered to come down to the bottom chord. 

Prof, GaLBrairn.—What about the riveting of the centre post? 

Mr. Bravuvais.—I could not say how much riveting there was done at that. I am 
pretty sure it was almost completed, though. 

Prof. Gatsrairu.—lIf you have anything more to say that you think would be of 
use you might say it now. 

Mr, Brauvais.—There is only one thing—I do not know whether it is important 
or not. It was last summer. I am sure it was not less than 15 inches in length. It 
was about that wide (indicating)—almost semi-circular. It was broke off the main 
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post. It was almost at the shoe. We attempted to straighten that with the jack. It 
was cracked and bent right off and we had to send it to the blacksmith shop to get it 
straightened and put it back there with another plate. 

Prof. GatprairH.—Is that the chord plate? 

Mr. Bravvais.—It was one of the webs of the main post—the angle web. That, 
angle must have been 6 inches wide. 

Prof. Krerry.—That was the piece right above the angle? 

Mr. Brauvais.—Yes, semi-circular; it came that way (indicating). 

Mr. Hoxieate.—How did it get broken? 

Mr. Beavuvats.—It was bent, and we were sent down there to straighten it out 
with the jack. We jacked it up and it broke right out. The piece came right out. 

Mr. Houcate.—Did it fly out? 

Mr, Bravuvais.—It did not fall off altogether, but it was split away open. It would 
have been easy to knock it out with a hammer. 
Mr. Hoteatre.—Which side of the bridge was that? 
Mr. Bravvais.—On the Quebec side and on the Quebec side of the post, too. 
Prof. Krrry.—How far above the shoe? 
Mr. Beavvais.—Ten or twelve feet. 
Prof. Krerry.—It would be in the first section of the post right above the shoe? 
Mr. Brauvais.—Yes. We had to send that to the blacksmith shop to straighten it 
and we placed it back in position again and then another plate was put on—a patch. 

Mr. Houeate.—It was a good solid patch that was put on? 

Mr. Brauvais.—I could not say what thickness it was. 

Mr. Hotcgate.—You worked on it yourself ? 

Mr. Beauvais.—Yes, sir, I helped to drill the holes in it. 


Witness discharged. 


Mr. Houeate, Chairman of the Commission, interviewed Oscar Lebarge, at his 
residence near the bridge. 


Oscar LEBARGE, sworn. 


Mr. Houcate.—You are employed by the Phenix Bridge Company ? 
Mr. Leparce.—Yes. 
Mr. Houcate.—When did you start work on the Quebec bridge? 
Mr. Leparce.—April, 1905. 
Mr. Houeate.—What kind of work were you doing? 
Mr. Leparce.—Evyerything. I worked all over the bridge. 
Mr. Houeate.—In 1907, that is this season, what part of the bridge were you 
working at? 
Mr. Leparce.—On the top of the big traveller. 
Mr. Hoxueate.—Is that where Mr. Hall was working? 
Mr. Lrparce.—Yes. 
Mr. Houeate.—You were working both together ? 
Mr. Lesarce.—No, he was working on one side and we were working on the 
other. We worked together sometimes, but that time, when it fell, we were not 
together. : 
Mr. Hoicate.—You were working on August 29 when the accident happened ? 
Mr. LEBARGE.—Yes. 
Mr. Houcate.—Had you any warning of that accident at all? 
Mr. Lesarce.—I did not see it. I heard some fellow say the chord was bent, but 
I asked the foreman, and he said, ‘ Oh, no.’ 
Mr. Houcate—Was there anything that happened that afternoon on the bridge 
at the traveller that caused you to feel insecure? 
Mr. LreBarce.—No. 
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Mr. Houcate.—Was there any swaying that you felt? 

Mr. Lesarce.—No. 

Mr. HouieatE.—Or any up and down motion that you felt? 

Mr. Leparce.—Sometimes a slight motion like that (indicating), but I never paid 
any attention to it. 

Mr. Houeate.—You did not think it any worse that day than any other day? 

Mr, Lesarce.—No. 

Mr. Hoxtcate.—lI suppose when the bridge fell that is all you know about it, that 
you simply had to try and look out for yourself? 

Mr. Leparce.—Yes. 

Mr. Hoxneate.—You spoke just now of hearing about the chords. Did you ever 
have a chance to look at these chords yourself? 

Mr. Leparce.—No, I never went to see it. I was working there on top of the big 
traveller when they put the big chord in. 

Mr. Houicate.—Were you ever working with the rivetters ? 

Mr. Lesparce.—Yes, I worked this spring with the rivetters. 

Mr. Horteate.—Whereabouts ? 

Mr. Leparce.—On the third panel, I guess. 

Mr. Houecate.—In the cantilever arm? 

Mr. Lesarce.—No, I do not know, I did not work there, I am not very sure, I do 
not think I worked on the cantilever arm, I worked on the anchor arm. 

Mr. Hotcate.—Was it on the posts or chords? 

Mr. Lesarce.—lI worked on the posts, and I put some plates on the bottom chords 
and on the laterals, the bottom laterals. 

Mr. Houtearr.—Can you remember about what time you were working at the 
riveting, just in the month, say? 

Mr. Lesarce.—It was in April, April and May I was working there. 

Mr. Houieate.—Can you recollect which chords you were working on? 

Mr. Lesarce.—No. 

Mr. Houeate.—Were they near the main pier, that is the cantilever pier; did you 
work on any joints close to that? 

Mr. Lesparce.—Yes, I worked on one of the joints there one day, straight in there 
(indicating), that is in May. A fellow named Johnson and myself, the first strut 
down next the pier on the anchor arm, on the Montreal side. 

Mr. Hotcate.—The horizontal strut at panel point 9? 

Mr. Laserce.—Yes. 

Mr. Horcarr.—And you completed the joints at the intersection of the horizontal 
strut with the next post? Do you remember if that horizontal strut, this one here, 
was riveted up, the 9th panel point? 

Mr. Lesarce.—It was not then. At that time that strut in here was loose. It 
was connected, and then this one we could not connect, it was a little below. 

Mr. Houeate.—Did you rivet that up later? 

‘Mr. Leparce.—I do not know if he did rivet it. 

Mr. Houcate.—You do not remember that the horizontal strut was riveted up on 
the 9th panel point? Can you recollect anything about the chords down on the 
anchor arm, from the pier up this way? Did you ever notice that particularly? 

Mr. Lreparce.—No, I never did. 

Mr. Hoieatr.—Did you hear anything about that; was your attention called in 
any way to them? 

Mr. Lesarce.—I heard that a piece of the chord in there was bent, and I went to 
a fellow, Aderholdt—I was working for him—and I asked him, I said: ‘Do™ you see 
that chord in there.’ He says: ‘ Yes, that was bent when they put it in there.? He 
says: ‘Don’t you remember all the trouble they had to put it in?’ I said ‘No, I 
was not working then.’ I do not think I was working, I did not work in the gang most 
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of the time, I was working on top of the traveller. This spring I worked on top of the 
traveller, doing the rigging. 

Mr. Houteate.—Mr. Aderholdt did not mention what chord it was? 

Mr. Lresarce.—No, he never did. He told me it was a chord that was bent when 
they put it in. I did not ask what number it was; he said it was bent; he said they 
had all kinds of trouble to connect it when they did put it in. - 

Mr. Houieate.—Was he your foreman? 

Mr. Lresparce.—Yes, he was my pusher, we call him. These fellows get mors 
money than we do; they get 7c. more than we do by the union. 

Mr. Houeate.—Did you know Yenser ? 

Mr. Lrsarce.—Yes, I know him; I worked with him on two different jobs; I 
worked here and I worked last winter, too. 

Mr. Houteatr.—Was he a pretty careful man on work? 

Mr. Lesarce.—He did some good work and sometimes he got excited, sometimes 
he got pretty good ideas, too. 

Mr. Hoteate.—How about the tackle that you used on the traveller, was that all 
right, the hoisting rigging? 

Mr. Laserce.—Oh, yes, that was first-class rigging in there. 

Mr. Houeate.—Did anything ever go wrong with that? 

Mr. Leparce.—No, we never broke anything; but a man got hurt by that rigging 
on, top of the traveller. 

Mr. Houeate.—It was always strong and heavy enough to do the work. 

Mr. Lreparce.—Yes, always good and strong, and kept in good order; everything 
first-class. 

Mr. Houieate.—Did they follow up the riveting on the anchor arm ag fast as they 
might have done? Did the riveting gangs follow up the erection as fast ag they: 
might have done? 

Mr. Lesarce.—I do not know as to that. They kept a pretty good gang of rivet- 
ers driving right along this year; I cannot tell. They kept good bolts and everything; 
when they raised the iron they kept it bolted up pretty good; they bolted it up 50 per 
cent every place they put a piece on, you know. Some places they put bolts every hole. 

Mr. Houeate.—Would you say that they were reasonably careful about doing all 
that kind of work? . 

Mr. Leparce.—I cannot tell that. They were good and careful in raising the 
iron and everything, but I do not know enough, on a big job like that, to know if 
they are taking care of what is going on behind. They were good and careful in front 
in raising the iron. 

Mx. Houeate.—Did you see much of Mr. Kinloch on the work? 

Mr. LrBarce.—Oh, yes, Mr. Kinloch was standing there all the time. 

Mr. Houtcate.—Every place? 

Mr. Lesarce.—Oh, yes, he kept around there near every place. Yes, he knew; he 
had pretty good experience on other work. 

Mr. Houieate.—And Mr. Birks? 

Mr. Leparce.—yYes, Mr. Birks was there all the time; every time they raised a 
big piece like the tower Mr. Birks would go all around the traveller to see if every- 
thing was tight and safe. 

Mr. Horaatre.—When the bridge fell did it go down straight? 

Mr. Leserce.—It went down for a piece, as far as I remember it went right down, 
and it kind of stopped then, and I do not know which way it went, because I left the 
position I was in; I remember I was going down, I was in the air, I was not holding 
anything, just holding a piece of timber. When it started I went right down, right 
straight down for maybe 75 feet, somewhere like that. 

Mr. Hotcate.—Were you on top of the traveller? 

Mr. Lesarce.—On top of the big traveller, standing up. When it started to go 
down, there were three pieces of timber 10x 12x88 feet, and I was standing on two 
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of them, and it started to go down. I just touched the timber, my feet just lightly 
touched the top of the timber. The balance, the iron, was going faster than the 
timber, and the timber was going about the same as I was and I was just touching 
them, so I could not lay down to catch it because I was going too fast, and I was 
standing up, and when we were down 75 or 100 feet, I kind of stopped, so I remember 
my feet caught the timber, and as I was going down I had my arm around one of 
those pieces of timber. I remember I was in the water. When I hit the water I da 
not know where I hit or anything like that. 

Mr. Houcate.—Did you manage to get out yourself or were you knocked senseless? 
I hit the water, I got myself and I swam and caught 
up to some timber and I held on to it, and then I got into a skiff, there was a fellow 
there and he lifted my leg in and took me to the shore. 


Witness discharged. 


Prof. GALBRAITH and Prof. Kerry visited the house of Mr. Charles Davis, New 
Liverpool, and took his evidence. 


Mr. Davis being sworn. 


Prof. Kerry.—Where were you working on the bridge ? 

Mr. Davis.—I was right at the front, sir, right out on the end of it. 
Prof. Kerry.—On what they call the little traveller ? 

Mr. Davis.—I was out on the last section. 

Prof. Kerry.—Had you been with the company long ? 

Mr. Davis.—I worked all last summer with them. 

Prof. Kerry.—1906 and 1907 2 

Mr. Davis.—Yes, 

Prof. Kerry.—Where were you when the bridge went down? 

Mr. Davis.—I was right out on the end. They had just put the section of the 
bottom chord in. 

Prof. Kerry.—Tell us what you know about the bridge when it went down. Did 
you have time to notice anything ? 

Mr. Davis.—Not at that time. I heard a crash, something go away back on the 
bridge, and I felt it sink. 

Prof. Kerry.—It went straight under your feet ? 

Mr. Davis.—Just straight down, sir. 

Prof. Kerry.—You do not know anything more till after you got in the water ? 

Mr. Davis.—I do not remember anything striking me at all, but something must 
have with the injury I received on my back and hip. 

Prof. Kerry.—You could not have got down without some of the wreckage strik- 
ing you ? 

Mr. Davis.—No. 

Prof. Kerry.—So that all you recollect is just that the bridge went down under- 
neath you ? 

Frof. GALBRAITH.—Did it go very fast or very slow ? 

Mr. Davis.—Slow at first. 

Prof. GALBRAITH.—Until it struck the water ? 

Mr. Davis.—It left me, sir. I was in space, in the air. It travelled a great deal 
quicker than I did. 

Prof. GALBRAITH.—So that you struck only the water ; you did not strike pieces 
of the bridge nor the beach ? 

Mr. Davis.—No. If the traveller had come down behind me it would have struck 
me. I stood on a section of the bottom chord when it started to go, I looked down and 
a good many thoughts were going through my mind. When it left me I was in space. 
It travelled a great deal quicker than I did. 
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Prof. Kerry.—You were working as an erector ? 

Mr. Davis.—Yes, sir. 

Prof. Kerry.—Had you any reason to think that there was anything wrong with 
the bridge ? 

Mr. Davis.—I heard them talking every day. A great many of the men thought 
the chord was buckling. 

Prof. Kerry.—You did not have a chance to look at it yourself ? 

Mr. Davis.—I was driving rivets the day before the accident and on the splice 
lower down, next to where we were on the cantilever arm the jacks were in position 
to jack the webs which were buckling. Mr. Yenser and Meredith, the riveter foreman, 
had been down looking at it. When they went away I wondered what was wrong, see- 
ing the jacks in between the webs. 

Prof. Kerry.—That would be how many joints away from the pier? 

Mr. Davis.—F ive or six, I should say—six or seven. I could hardly say now. 

Prof. Kerry.—That is on the 

Mr. Davis.—Quebee side. 

Prof. Kerry.—They had the jacks in between the webs trying to straighten 
them up? 

Mr. Davis.—To straighten them out. 

Prof. Kmrry.—That was just because they did not line up truly? 

Mr. Davis.—Yes, I expect so. 

Prof. Kerry.—So that you could not get the plate on right? 

Mr. Davis.—Yes, sir. ' 

Prof. Krerry.—That was the only thing you saw yourself? 

Mr. Davis.—I had seen the cracking of the plate on the shoe. 

Prof. Kerry.—Did you see that? 

Mr, Davis.—Yes. 

Prof. Kerry.—Which plate was that? 

Mr. Davis.—It would be the plate connected with the portal strut and bottom chord 
that is connected into the shoe. I really do not think that it would be any cause at all 
of the disaster. 

Prof. Kerry.—That is a big flat plate? 

Mr. Davis.—Yes. 

Prof. Kmrry.—Which is just shaped to a V ? 

Mr. Davis.—Fastened to the shoe, and diagonally running across. 

Prof, Kerry.—Where was that cracked ? 

Mr. Davis.—Just alongside of the bottom chord—the chord connecting with the 
shoe. 

Prof. Kerry.—A chord on the anchor arm? 

Mr. Davis.—Yes. That would be on the Montreal side. 

Prof. Kerry.—What sort of a crack was it? 

Mr. Davis.—About 18 inches to 2 feet, I would say. 

Prof. GALBRAITH.—Could you see daylight through it? 

Mr. Davis.—I could not say, but it seemed pretty brittle. 

Prof. Kerry.—How close could you get to it? 

Mr. Davis.—You could get right at it. 

Prof. Kerry.—Did you feel it with your hand at all? 

Mr. Davis.—No, I just looked at it. I heard them speak of it. A man named 
Callahan and I were driving rivets near the Quebec post and we went down and had 
a look at the chord on the pier. 

Prof. Kerry.—It was there all right? 

Mr. Davis.—Yes. 

Prof. Kerry.—About 18 inches long? 

Mr. Davis.—Yes, I dare say it would be. : 
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Prof. Kerry.—And quite close to the connection with the shoe. 

Mr. Davis.—Yes, sir. 

Prof. GALBRAITH.—Are you sure it was not a fold in the metal done in the black- 
smith shop ¢ 

Mr. Davis.—Sure. JI know the difference between a crack and a crimp. 

Prof. Kerry.—How wide would it be? 

Mr. Davis.—There was no width at all. It was only just cracked. 

Prof. GatBraItH.—Crooked or straight? 

Mr. Davis.—Straight. 

Prof. Krerry.—Was there an angle outside? 

Mr. Davis.—Yes. The plate.was bolted and fastened to the bottom chord. 

Prof. Krrry.—Was there an angle outside the plate, or was it just flat? 

Mr. Davis.—No, I do not think there was an angle at that point. 

Prof. Kerry.—Did you see anything else you think of? 

Mr. Davis.—I do not think I saw anything else at all. 

Prof. GALBRAITH.—When did you see that crack? 

Mr. Davis.—That would be early in June, I should say. 

Prof. GALBRAITH.—Did Mr. Yenser, as far as you heard, know anything about it? 
Do you know if anyone told Mr. Yenser about it? 

Mr. Davis.—I could not say, but Callahan, my partner who worked with me, said 
that he would tell Meredith, the riveting foreman, about it. 

Prof. GALBRAITH.—Did you feel the bridge more springy than usual at the time of 
the accident or before the accident? 

Mr. Davis.—No, I could not say I did. I never felt anything at all. 

Prof. Krerry.—It just came when you were not looking for it? 

Mr. Davis.—It just came unexpected. J never expected anything of the kind, or 
else I should not have been there for one. 

Prof, GALBRAITH.—Did any man speak to you about the bridge hone dangerous 
about that time? 

Mr. Davis.—Yes, Brind, another man, and also his brother-in-law, Smith, were 
speaking of it going up to work—that they had seen Yenser and Birks examining a 
chord. 

Prof. GatpraitH.—Where do you say that chord was? 

Mr. Davis.—On the Quebec side; what I saw the jacks in. I do not know any 
other part of the chord. 

Prof. GaLtsraitH.—About what panel? 

Mr. Davis.—It would be the 7th or 8th chord. 

Prof, GALBRAITH.—You understood, in your evidence before, that it was five or 
six panels? 

Mr. Davis.—That is where we were driving rivets. We were driving rivets next 
to this point where we had the jacks in position. I could not say for ‘certain what 
panel it would be in. We were up a pretty good way. At that point they were 
driving rivets the day before the bridge collapsed. 

Prof. GALBRAITH.—Do you think that good care was exercised in handling and 
erecting ? 

Mr. Davis.—Yes, sir, I do really. What I have seen of everything there I always 
thought it was first-class—what they had in regard to tackle, tools and all that. 

Prof. GALBRAITH,—You saw no, what you would call unnecessary risks taken 
during the erection ? 

Mr. Davis.—No, I did not. 


Witness discharged. 


Commission. adjourned. 
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QueEBEC, Wednesday, September 18, 1907. 


‘The Commissioners visited the storage yard of the Phenix Bridge Company at 
Belair and the works on the north side of the river, devoting the entire day to a per- 
sonal examination of the work and material. 


TENTH DAY. 
QUEBEC, Thursday, September 19, 1907. 


The Commissioners spent the day at the wreck on the south shore, and made an 
examination of the different points referred to in the evidence. 


ELEVENTH DAY. 
QUEBEC, Fripay, September 20, 1907. 
The Commission resumed at ten a.m. in the Court House. 


Raovut LaFrance, recalled. 
(Evidence given in French, and translated by Mr. Stuart.) 


Mr. Houeate.—You were instructed to go on the ground with Mr. Kinloch and 
Mr. McLure, and endeavour to find the plate referred to in your evidence? 

Mr. LarraANce.—Yes, I went. 

Mr. Ho.taate.—Did you find the plate? 

Mr. LarraNce.—No, there was no means of doing so. There was too much iron 
on it. It is allin ruins. There is no means of finding it. 

Mr. Houcate.—You marked on a photograph (Exhibit No. 29) the plate that you 
referred to in your evidence as being cracked? Did you find that plate? 

Mr. Larrance.—No, sir. (The remainder of Mr. Lafrance’s evidence was trans- 
lated by Mr. French.) 

Mr. Hoieate.—Will you say that the plate you marked on the photograph is not 
to be found in the wreck? 

Mr. Larrance.—I cannot find it. There is no way of finding it. 

Mr. Hoieate.—How long were you there Icoking for this plate? 

Mr. Larrancoe.—I was about three-quarters of an hour looking for it. 

Mr. Hoicate.—Did you see other parts of the bridge that were connected up to 
this plate? 

Mr. Larrance.—No. 

Mr. Hotcate.—Were all the parts that were connected up to this plate also 
missing ? 

Mr. Larrance.—There was no way of seeing anything—any parts of it. I only 
saw one piece and it was so much broken up that I could not recognize it well. 

Mr. Hoxcate.—Who was with you when you made this inspection ? 

Mr. Larrance.—I was alone. Mr. Kinloch was down below, and there were others 
there present whose names I do not know. 
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Mr. Houcate.—I understand, Mr. Lafranee, that these parts that you referred to 
are still there and can be inspected ? 

Mr. Larrance.—I have not been able to find them anyway. I do not know the 
different parts of the bridge well enough to recognize the parts, to distinguish them 
trom the other. I was not there loug enough for that. 

Mr. Houteate.—Why did you not stay long enough? 

Mr. Davipson.—I think he means he was not working on the bridge long enough 
to be familiar with them. 

Mr. Houeate.—Is that what he means? 

Mr. Larrance.—Yes, that is what I say. I was not on the bridge long enough to 
be able to distinguish the different parts of the bridge. 

Mr. Houeate.—I wish he would clear that up. The plate he marked is there. 

Mr. Daviwson.—That is not a photograph of the plate he marked at all. 

Mr. Houeate.—lIt is one of a plate on the corresponding side? 

Mr. Davipson.—Exactly, but it is not the one. Mr. Haley tells me that in the 
mass of ruins there, in his opinion, it would be absolutely impossible for any one to 
find it. 

Mr. Stuart.—Any one that knows anything about it would be able to. 

Mr. Davinson.—I dare say that a bridgeman or an engineer might find it, but that 
is quite a different thing. — 

Mr. Honcate.—We will dismiss this witness and trust to our own examination. 

Mr. Sruart.—I guess you will not get any more information from him. 


Witness discharged. 


Mr. K1n1ocu, recalled. 


Mr. Hotcate.—Mr. Kinloch, will you please give us the history of what took place 
on August 29 expressly in reference to the fall of the structure and what you actually 
observed ? 

Mr, Kintocu.—My attention was first called by a noise ; as near as I could des- 
cribe the noise it would be like a car running over a stick of timber—the crunching 
sound of timber—not very loud ; in fact, I would not have paid any attention to it if 
it had not continued. I was just entering the office of the Phenix Bridge Company 
and the noise continuing I looked out from the door and saw the end post trembling. 
I knew something was wrong and I ducked my head and looked up to see the portal. 
It was inclined slightly away from me and trembling. 

Prof. GatBraitH.—That is at the anchor pier ? 

Mr. Kintocu.—That was at the anchor pier, yes, but at the end post. 

Mr. Houeate.—Could you notice any change in the position of the posts eastward 
or westward ?. 

Mr. Kintocu.—No, sir, they seemed to be perfectly straight as far as that was 
concerned, only leaning over and slowly sinking. 

Mr. Houtcarr.—We understand that you were standing on the platform near the 
office. 

Mr. Kintocu.—I was just turning in the door, 

Mr. Hoieatre.—J ust describe where you were, Mr. Kinloch, as shortly as you can; 
state whether it was east or west of the railway track and how far from it? Can you 
indicate on this plan (referring to Exhibit No. 25) about where you were at the time 
of the accident ? 

Mr. Kintocu.—I was standing at point X on the southerly abutment shown on 
plan 25. 

Mr. Houaate.—You might just repeat, Mr. Kinloch, what you saw. 

Mr. Kiyniocu.—Standing at that point I first heard the noise and then saw the 
post trembling, and then I had to stoop down a little bit to look for the portal strut. 
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Prof. Kerry.—Which post trembled 2 

Mr. Kintocu.—The end post. 

Prof, GALBRAITH.—Which side ? 

Mr. Kintocu.—The Quebec side. 

Prof. GatBraitH.—On the right hand side ? 

Mr. Kintocu.—Yes. I could not see the other post. I stepped outside of the door 
and the same motion was continued. It was slowly sinking and the last clear recollec- 
tion I have of anything was seeing the two centre post peaks slowly settling straight 
down in about the same position that they always stood in regard to the line of track. 
They did not seem to be east or west towards Montreal or Quebec ; they seemed to 
be about the same as the rest of the bridge. I did not notice any bulging out one way 
or another. About that time I turned my back to it and did not look at it any more. 
I should judge then that the portal strut would be about 10 feet above the deck just 
at a rough guess. 

Prof. GALBRAITH.—When you turned your back ? 

Mr, KintocH.—Yes. 

Prof. GaLBrairu.—The portal had gone over ? 

Mr. Kintocu.—I¢ inclined towards the river. 

Prof. GALBRAITH.—Northerly ? 

Mr. Kintocu.—Northerly, 

Prof. GALBRAITH.—How were the main posts? 

Mr. Kintocu.—When I last saw them, or the last recollection I had of them, the 
main posts were standing in their same relative positions ; they looked to be the same 
distance apart and there was no difference in the height and they seemed to be tied 
together with the struts and bracing and they seemed to be slowly settling down. 

Prof. GALBRAITH.—You could not see them toppling towards the river ? 

Mr. Kintocu.—No, sir. 

Prof, GALBRAITH.—They were foreshortened and seemed to be sinking ? 

Mr. Kintocu.—Just the same as if they had been ice and were melting off at the 
bottom. 

Mr. Houeate.—When you did look up again, as I suppose you did immediately 
afterwards, what did you observe particularly ? 

Mr. Kintocu.—It was all down. I did not pay much attention to the wrecked 
span right off. I looked at the other span to see in what shape it was, 

Mr. Houtcate.—The approach span? 

Mr. Kintocu.—Yes, sir. 

Prof. GaLBraitH.—Were any rails or other materials dragged off the approach 
span ? 
Mr. Krntocu.—They were pulled some. They pulled the spikes along with them. 
What I examined, when IJ said I made an examination of the approach span, was the 
lower legs to see if anything had happened to them, because I knew there would be 
a lot of people there, and I did not want it to go down on top of them. 

Prof. GaLBRAaItTH.—Of course, that examination took a little time? 

Mr. Kintocu.—No, not very long, because I immediately made up my mind that 
there was nothing wrong with it. I looked at it and saw that nothing had hit it, and 
I did not take any time with it. I do not know how long it did take, but it did not 
take very long. 

Prof. GaLBRAITH.—Did you observe any crumpling up of the sway bracing? 

Mr. KintocH:—No, sir. 

Prof. GALBRAITH.—Could you tell whether the tension chords—the top chords— 
straightened out or slackened during the fall? 

Mr. Kintocu.—No, sir. 

Prof. GALBRAITH.—You saw no particular indications as to the place where the 
initial fracture occurred ? 

Mr. Kintocu.—No, sir, not while it was falling. 
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Mr. Hoteate.—Did you notice any apparent rise in any portion of the structure 
during the fall? 

Mr. Kintocu.—No, sir. 

Mr. Houeate.—I understand that you were engaged as inspector on the work and 
that you were there before the erection began? 

Mr. Kintocu.—Yes, sir. 

Mr. Houcate.—And continuously during its erection? 

Mr. Kiytocu.—All except for about four weeks—the two times I was home to 
see my father, when he was sick and when he died; practically continuously—yes. 

Mr. Houcate.—Commencing with the erection of the work, did you observe at 
any time defects in metals or material which required to be rectified ? 

Mr. KintocH.—Yes, sir. 

Mr. Houcate.—You might give us a description of those that you observed and 
had to deal with yourself. 

Prof. GaLBrairH.—In order if you can. 

Mr. Kintocu.—About the first thing, I guess, that came up was on the setting 
of the pedestals. We found the masonry had not been dressed quite true, or at least 
there were little humps sticking up in it. It was rectified by taking the pedestals up 
and dressing the stone down true. Upon setting the Quebec shoe there was a warp 
discovered in the shoe—on the east half of the shoe where it did not fit down to the 
pedestal. Mr. M’cLure has a record of the actual measurement of it, and I think he 
could give it better than I could. But my recollection of it ig that the maximum part 
of it was about ws of an inch. 

Mr. Hoicate.—Mr. McLure can give us those details? 

Mr. Kiniocu.—Yes, he has the record of them. 

Prof. Kerry.—Where do you make the dividing line between the pedestal and 
the shoe? 

Mr. Kiyntocu.—There is a lower pedestal and an upper pedestal. The pedestal 
is in four sections, the upper and lower pedestal, and then comes the shoe. 

Mr. Houeate.—Yes? 

Mr. Kintocu.—I do not know whether I can Bet these quite in order or not. 

Prof. GaLBrairH.—As near as possible. 

Mr. Kinitocu.—About the next thing that was noticed were these bends in the 
different chord members, particularly in No. 1, No. 2 and No. 3 of the anchor arm. 

Mr. Houcate.—Which side? 

Mr. Kintoce.—On the Quebec side. 

Mr. Houteate.—Tell us what these were? 

Mr. Kintocu.—They were irregular bends in the chords; that is, we would look 
along the chord, and it would not look straight. I never measured them to know 
exactly what they were, and I do not know exactly whether they were ever measured 
or not. I took it up with Mr. McLure and Mr. Birks, and we decided that they were 
of no importance. A number of other chords that I never paid any attention. to were 
about the same way. There were wavy bends, in and out. I should judge, just guess- 
ing at it, that probably the biggest one of them would not be over half an inch. 

Prof. GALBRAITH.—These bends were observed before the bridge stress came on? 

Mr. Kiniocu.—Yes, before anything was set up. Just the chord was laid. 

Prof. GALBRAITH.—They were shop bends? 

Mr. Kintocu.—Yes, they were just as the chord had come from the yard. 

Mr. Houeatre.—These chords are made up of four ribs, are they not? 

Mr, Kinutocu.—Yes. 

Mr. Houeate.—Were all four ribs in just the same shape? 

Mr. Kinutocu.—No, the centre rib might be bent in at one place and the outside 
rib might be bent out a little bit or it might not be in the same place. They were not 
regular bends; that is, they were not altogether in one way. They were just irregular 
and occurred at different places. 
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Mr, Houeate.—Then it was not a regular bending of the whole member? 

Mr. KintocH.—No, sir. 

Prof. Kerry.—Was any action taken to rectify this? 

Mr. Kintocu.—Not that I know of. | 

Mr. Houeate.—Were these particular ones now that you speak of, Nos. 1, 2 and 3 
on the Quebec side on the anchor arm, known to others besides yourself ? 

Mr. Kintocu.—Mr. McLure and Mr, Birks knew of them. 

Mr, Hoteate.—Anybody else? 

Mr. KintocH.—Mr. Hoare. 

Mr. Houeate.—Anybody else? 

Mr. Kintocu.—I do not know myself of anybody else. 

Mr. Houcate.—Did Mr. Yenser. R 

Mr. Kintocu.—Yes, Mr. Yenser knew. 

Prof. GaLBrairH.—These were looked upon as minor defects which would not in 
any way affect the strength or stability of the bridge? 

Mr. KintocH.—Yes, sir. 

Mr. Houeate.—Go on, Mr. Kinloch. 

Mr. Kintocu.—There was a question that came up about certain points being 
accessible to paint that were put up. That was taken up just about that time. That 
was taken up with Mr. Hoare and Mr. Deans, and Mr. Deans was to provide some way 
to put more holes in there so as to get in there to paint. Also, in the matter of rivets 
in connection with the erection I looked over their list and I found they had what I 
considered a rivet which was too short for the standard Boyer snap, and it was agreed 
between Mr. Deans and myself that they would furnish rivets for the standard Boyer 
snap, and they were furnished. 

Prof. GaLBrairH.—The rivets were too short? 

Mr. Kintocu.—They were too short for the standard Boyer snap. They were all 
old style rivets for the old style snap. 

Mr. Houeatr.—First of all in regard to making parts accessible for paint, what 
holes do you refer to? 

Mr. Kintocu.—There is a large lateral plate on the bottom chord, there are two 
bottom cover plates and the top has cover plates also and there is a diaphragm, and it is 
impossible to get inside of the centre webs to do any painting without cutting a hole in 
there so as to be able to get your hand in there or some portion of the body or a swab, 
or a small hole to use a spray. 

Mr. Houicate.—In what parts were these holes placed? 

Mr. Kintocu.—They were never placed. They were placed in the suspended span, 
but not in the anchor or cantilever arm. 

Prof. Krerry.—The point of controversy was that the chord members near joints 
could not be kept in proper condition by cleaning and repainting owing to their 
method of construction? 

Mr. Kintocu.—Yes. 

Mr. Houcate.—How far had the riveting work advanced before you found you had 
to make this change? 

Mr. Kintocu.—It had not advanced at all. The only riveting that was being done 
was a little bit on the tower shell and we stole the rivets from farther ahead and used 
them. 

Mr. Horcatr.—And the riveting was done on the revised plan which you sug- 
gested? 

Mr. Kintocu.—Yes, sir. About this time—— 

Mr. Houiegate.—What time? 

Mr. Kintocu.—When they were laying the first chord. 

‘Prof. GALBRAITH. You might give approximately the date. 

Mr. Kintocu.—It was along between July 20 and 30. 

Mr. Houcsate.—What year? 

Mr. KintocH.—1905. 
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Mr. Houcate.—Yes. 

Mr. Kintocu.—No. 9-L chord in the anchor arm was repaired in the yard. 

Mr. Honigare.—Can you speak personally about these repairs ? 

Mr. Kintocu.—Yes, sir. It was repaired before they started to raise there. 

Mr. Hoteate.—When was it, in your recollection, repaired—the same season? 
Mr. Krnuocu.—Yes, it was the same season; it was in the month of July; I am 
pretty sure of that. 

Mr. Houcate.—Somewhere about July it was repaired? 

Mr. Kintocu.—yYes, sir, because I came there about the first day of July and it 
was repaired and the ninth chord was there on August 24. 

Mr. Houeate.—Which No. 9 chord was that ¢ 

Mr. Kintocu.—9-L in the anchor arm. 

Mr. Houcate.—J ust tell us about these repairs. 

Mr. Kiniocu.—The repairs consisted of the splicing of two angles that were 
broken and the addition of a new coverplate and cutting off some lacings and putting 
them back on again. 

Mr. Hotcatr.—Were the repairs done to your satisfaction ? 

Mr. Kintocu.—Yes, sir. 

Mr. Hotcatr.—Did anybody else besides yourself inspect those repairs ? 

Mr. Kintocu.—Mr. Hudson. Mr, Hoare, also, was over there. 

Mr. Hoieate.—What was Mr. Hudson’s position then ? 

Mr. Kintocu.—He was assistant engineer for the Phenix Bridge Company, but 
he had charge of all the erection. He got up plans for the big travellers and he was 
here supervising the installation of the erection plant. 

Mr. Houeate.—Was he Mr. Birks’ predecessor? 

Mr. Kintocu.—Yes, sir. 

Mr. Houaate.—Mr. Hoare also inspected these repairs ? 

Mr. Kintocu.—Yes, sir. 

Prof. Kerry.—You inspected 9-L previous to the starting of the repairs yourself? 

Mr. Kintocu.—Yes, sir. 

Prof. Kerry.—What was the actual damage done to that member ? 

Mr. Kixtocu.—All I saw was that the plate was destroyed, but the two angles 

Prof. Kerry.—That is the cover plate ? 

Mr. Krxrocu.—Yes, the bottom cover plate. 

Prof. Kerry.—The bottom cover plate was pulled off ? 

Mr. KrytocH.—Or the top cover plate—I forget which one of them. It had fallen 
and the two side splice plates had sheared the angles off on the bottom—sheared and 
broken them together and we cut them off back to a good square bearing, back far: 
enough so that they were square, added an angle, reinforced it with metal and put on 
extra plates. 

Prof. Krerry.—So that the actual damage consisted in the wrecking of one cover 
plate and the shearing off of one leg of the angles on two ribs ? 

Mr. Krxntocu.—No, it cracked through the other leg. 

Prof. Krerry.—There was no detectable injury to the webs of the chord there at. 
all 2 

Mr. Kiytocu.—None that I could see. There was an old bend in there that had 
been put in there evidently in the shop by a chain and that was allowed to remain 
there. It could not be taken out anyway without heating it or cutting the rib apart. 
It was not any worse than some of the other bends in the chord, but it showed up 
because it bent in towards the other rib. 

Prof. Kerry.—Which rib was this kink in ? 

Mr. KintocuH.—With the chord in position in the bridge it would be the west. 
centre rib. 

Prof. Kerry.—What was the damage to the lacing, Mr. Kinloch? ; 
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Mr. Kintocu.—The upstanding leg was bent down on the other leg. After the fall 
it continued on that side and just crumpled them down on the other leg. 

Prof. Kerry.—And these lacings were cut off? 

Mr. KintocH.—Yes, and new ones put on. 

Prof. Krrry.—What was the extent of the bend in the rib—about half an inch ? 

Mr. Kintocu.—Yes, I would say half an inch. It was very short and very shallow. 

Prof. Kerry.—It did not go down any distance ? 

Mr, Kintocu.—No. 

Prof. Kerry.—Just at the edge ? 

Mr, Kintocu.—Yes. 

Prof. GALBRAITH.—The upper edge or the lower ? 

Mr. Kintocu.—The upper edge. 

Prof. GALBrairH.—Whereabouts in the chord was this bend ? 

Mr. KintocH.—About 35 feet from the field splice at the 8 and 9 end. 

Prof. Kerry.—You were satisfied, after the repairs, that the chord was straight? 
Mr. KintocH.—Yes, sir. 

Prof. Kerry.—Any wave in excess of how much would be readily detectable by 
the eye? Could you see half an inch very clearly ? 

Mr. Kintocu.—Yes, I think so. I could see a quarter of an inch. 

Mr. Houeate.—That is 9-L 2 

Mr. Kintocu.—9-L. 

Mr. Hoteate.—That is the only chord you have referred to on the left hand side, 
so far. 

Mr. Kintocu.—There were cthers bent too, but just slight lke 1, 2 and 3 
Mr. HouieatE.—Which others were they ? 

Mr. Kintocu.—I do not know now. I did not pay much attention to Ficul 
Mr. Houesatre.—That is on the left side ? 

Mr. Kintocu.—Yes, sir. 

Mr. Houcate.—Did you notice anything out of the ordinary in 10-L ? 

Mr, Kintocu.—Anchor arm ? 

Mr. Houcatre.—Anchor arm. 

Mr. Kintocu.—No, I am not sure I remember anything now. 

Mr. Houeate.—Take the right hand side. You have already spoken of 1, 2 and 3; 
were there any others that your attention was drawn to ? 

Mr. Kiytocu.—There were others that had slight bends in them, the same as 1, 
2 and 3. 

Mr. Hoteate.—Was there any one that your attention was drawn to more than 
another ? 

Mr. Kintocu.—No, I do not think there was, but 1, 2 and 3 were the first in there 
and after that I did not pay much attention to them unless they were bad. If they 
were bad I would have noticed them. 

Mr. Houeate.—The remarks you made in regard to your estimation of these 
chords, 1, 2 and 3, apply to the other lower chords on the right hand side.of the anchor 
arm. 

Mr. Krntocu.—Some of them were a lot straighter than 1, 2 and 3. In other 
words, I could not say that there was a chord straight—absolutely straight—on the 
whole bridge. That is the ribs, you know. There might be a straight rib and there 
might be a slight bend. Some of these bends were very slight. 

Prof. Kerry.—Within what deflection would you say they were straight ? 

Mr. Kiytoce.—Within half an inch. 

Prof. GaLBRAITH.—You do not expect in any species of construction to get things 
absolutely straight ? 

Mr. Kintocu.—No, sir. 

Mr. Honieate.—Now, you have come to the centre post. Have you anything to 
say in reference to similar matters beyond chord 10 on the anchor arm ? 
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Mr. Kintocu.—That is the last chord in the anchor arm. 

Mr. Houteate.—But beyond chord 10 ? 

Mr. Kintocu.—In the cantilever arm ? 

Mr. Houeatre.—Yes, following out on the bridge. 

Mr. Kintocu.—I would say about the same condition existed out there ; matters 
were about the same. 

Mr. Houcate.—Was there anything then discovered by you which, in your opinion, 
was not good shop practice ? What I mean by that is the fabricated material that you 
received ; did you consider it well put together and in as good condition as you might 
expect to receive it in from the manufacturer ? 

Mr. Kintocu.—In a general way, yes. 

Mr. Houieate.—Then are we to assume that in some details it was not ? 

Mr. Kintocu.—There were some little things, I suppose, that had slipped through 
the shop. 

Mr. Houcate.—What were they ? 

Mr. Kintocu.—They were mostly trivial things. An angle would have borings 
behind it or something and had not been bolted up, and it would have to be drilled or 
reamed. 

Mr. Houieatr.—Were there any blind holes ? 

Mr. Kintocu.—A few—remarkably few, though, considering the job. There are 
always more or less blind holes on any job. 

Mr. Houaate.—Are these matters on record ? 

Mr. Kintocu.—I think there are; yes, sir. 

Mr. Houiaate.—Who would have these records ? 

Mr. Kintocu.—Mr. McLure. 

Mr. Honcatr.—In the shipment and handling of fabricated material such as this, 
is there any liability to injury by deforming the parts from careless loading as a 
general rule ? 

Mr. Kaytocu.—No, I do not think so as a general rule. There might be some 
things that would be, but as a general rule it would not be. 

Mr. Hoteate.—Could you attribute anything in this case to careless loading ? 

Mr. Kintocn.—I do not remember any instance where anything was damaged, in 
my opinion, by careless loading. 

Mr. Houeate.—Would you say the loading and the transportation had been care- 
fully done ? 

Mr. Krntocu.—Yes, sir. 

Mr. Houcate.—Generally speaking, is it not a fact that even with careful shop 
inspection loose rivets are discovered in members before erection occasionally ? 

Mr. Kintocu.—Yes, sir, and especially on a big work like this where you drive the 
field splices you are pretty apt to loosen up some of the rivets that are next to them. 
Mr. Hotcatt.—What have you to say as to the condition that you know the shop 
riveting to have been in ? 

Mr. Krytocu.—Generally good. 

Mr. Hoteatre.—Did you ever have to make any complaints about the shop riveting ? 

Mr. Kiytocu.—No, sir. 

Mr. Houeate.—Then, your inspection: was Li eauoeiene enough to have fully’ 
informed you? 

Mr. Kinrocu.—I did not test all the shop rivets; in fact, I did not test’ any of 
them, onily those that would come next to the splices I was driving in the field myself. 
T am speaking from appearances when I say that. 

Mr. Houcate.—You saw nothing to lead you to suspect loose rivets? 

Mr. Kinitocu.—No, sir; that is as a general thing. Once in a while I would 
fnd a loose rivet and a bad rivet. 

Mr. Houeate.—In the shop riveting? 

Mr. Kintocn.—In the shop riveting. 
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Mr. Houeate.—Was that more or less than you might ordinarily expect in heavy 
work ? 

Mr. Kintocu.—I would say about the same. 

Mr. Houeate.—Would you look for more in very heavy work than in lighter 
work? 

Mr. KinLocH.—Certainly. 

Mr. Houiaate.—Have you ever had as heavy work pass through your hands? 

Mr. Kintocu.—No, sir. 

Mr. Houeate.—Did you find any more in this work than you did in any other 
work that has passed through your hands? 

Mr. KinLtocu.—No, sir. 

Prof. Kerry.—What are we to understand from that? Would you say that due 
care had been taken in the riveting and in the inspection at the shop? 

Mr. Kintocu.—Yes, sir. 

Prof. Kerry.—The chord ribs were built up of parallel plates. Have you noticed 
anything at any time to indicate whether the surfaces of these parallel plates were 
dry when they were riveted together or oiled? 

Mr. KintocH.—Before or since the wreck ? 

Prof. Kerry.—At any time. 

Mr. Ktntocu.—I would say they were painted before they were riveted together. 

Prof. Kerry.—Have you evidence that the paint was fully dry before they were 
riveted together ? 

Mr. Kintocu.—No, sir. 

Prof. Kerry.—Or have you evidence to the contrary ? 

Mr. KinitocH.—Evidence to the contrary? 

Prof. Kerry.—From what you say and you know there were parts of the surfaces 
in contact that had liquid oil paint in between them ? 

Mr. KintocH.—It is customary in all shops to do that. 

Prof. Kerry.—You say that that is the general shop practice, Mr. Kinloch? 
Mr. Kintocu.—Yes, what shops I have been in. 

Prof. Kerry.—What is the reason for it? 

Mr. KintocuH.—Economy, I guess; to get the work out; that is all. 

Prof. Kerry.—Why should the surfaces be painted with oil paint? 

‘Mr. KintocH.—To keep them from rusting. 

Prof. Kerry.—Have you any experience in your work as an inspector to justify 
that practice ? 

Mr. Kintocu.—Yes, sir, only I think it ought to be dried before it was put 
together. 

Prof. Kerry.—Do you mean to say that you have, in inspecting bridges, come 
across cases where the joint between two parallel plates riveted together has been 
badly rusted in between the plates? 

Mr. Kintocu.—Not between plates so much as between angles and eae 

Prof. Kerry.—When you mentioned that word ‘economy’ did you mean that in 
order to get the work out quickly it was customary to paint it and rivet it up without 
waiting for the paint to dry? 

Mr. Kintocu.—That is the general practice in all the shops. They paint their 
work and they do not give it time to dry, because if they did the different members 
would be scattered all over and they would have to bring them all together; so they 
usually paint it as the work goes on. 

Prof. Krrry.—In order not to have material delayed in passing through the shop? 

Mr. KintocH.—Yes, sir. 

Prof. Kerry.—Referring again to your work as an inspector, Mr. Kinloch, would 
you consider it possible under ordinary shop methods to completely fill a rivet hole ? 

Mr. Krntocu.—I+¢ would depend on the hole. 

Prof. Krrry.—For example a hole fastening together four half-inch plates ? 
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Mr. Kantocu.—It would depend on whether the hole was straight or crooked and 
whether it had any offsets in it or had been reamed. 

Prof. Krrry.—Your general observation has been that such holes are completely 
filled or not ? 

Mr. Kintocu.—It depends on the place. If it is a good straight hole and the 
rivet is short it will fill it, and it will fill a moderately long hole, but if the plates are 
not matched, if there is even the least little bit of an offset, it will project more at. 
the end it is driven from than the other end ; it gradually grows less from the driven 
end towards the head. 

Prof. Krerry.—Had you any opportunity to observe the riveting done on this 
work ¢ 

Mr. Kintocu.—Yes, sir. 

Prof. Krerry.—How did you find such rivets as you had to cut out ? 

Mr. Kintocu.—About the condition I had described. 

Prot. Kerry.—i1nat they were filled at the end and slack towards the centre. 

Mr. Kintocu.—lf they were in that kind of a plate. 

Prof. Kerry.—If they were through a bad plate. To what extent did you find 
pieces in which the preliminary work in the assembling had been inaccurately done? 

Mr. Kintocu.—I do not know as I ever found any. In assembling in the shop a 
thing may be just a little off and if steel like this with five or six plates falls off one- 
sixth of an inch, it is much worse than a quarter of an inch in % or 2 plates, so far 
as getting a drift pin or anything through to make your hole, is concerned. 

Prof. Kerry.—Have you come across instances in cutting out any of the riveting 
on the bridge here, in which the hole was not true ? 

Mr. Kintocu.—Yes, sir. 

Prof. Kerry.—To any considerable extent ? 

Mr. Kintocu.—No, not very much. 

Prof. Kerry.—When you say that there were some inaccuracies in the punching 
of the plate, was that to an extent in any way unusual in good work ? 

Mr. Kintocu.—I would say it was better than most work. 

Prof. Kerry.—Better than the average work ? 

Mr. Kintocu.—Yes, sir. 

Prof. Kerry.—And the punching for the field rivets would be a fair indication, 
would it not, of the accuracy of the same work on the parts that were shop driven? 
That is to say a plate which is being driven for both field rivets and shop rivets is 
punched at the same time completely. 

Mr. Kintocu.—No, I do not think it was in this case. 

Prof. Kerry.—It was not ? 

Mr. Kintocu.—No, I think not in some cases, especially the chord members, they 
were drilled from the solid after the member was riveted together. So I understand, 
I do not know that personally. 

Prof. Krerry.—In putting in the field rivets did you find in general that the holes 
agreed thoroughly ? 

Mr. Krytocu.—Not always, no, sir. 

Prof. Kerry.—Due to the difficulties in the changing length of the members or 
due to shop work ? 

Mr. Kintocu.—Well, the holes on this bridge were different from any other bridge, 
that is it was continually changing, the panel lengths and the holes were pretty nearly 
all bad on the start. 

Prof. Krerry.—That was on account of conditions ? 

Mr. Kintocu.—That is on account of the chamber in the span, the method of 
erection. 

Prof. Kerry.—You would not know any way in which that could have been 
avoided ? 

Mr. Kintocu.—No, not at the start. Of course there was the usual number of 
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holes that were bad when the span came together, and they were supposed to be right 
as they would on any other span. 
: Prof. Kerry.—The work was up to good average practice ? 

Mr. Kintocu.—Yes, some places we would have evidence that the holes were bad, 
may be two, four or five joints you would not have a bad hole, you could drive every 
hole in the joint. 

‘Prof. Kerry.—The practice was to ream out all bad holes, previous to riveting ? 

Mr. Kintocu.—If they were bad enough to require reaming. 

Prof. Krrry.—But where the inaccuracy was small you simply straightened it out 
with drift pins ? 

Mr. Kiytocu.—Drift pins, yes, sir. 

Prof. Kerry.—Do you consider that the amount of field riveting required on this 
work was the least that could have been made necessarily ? 

Mr. Kintocu.—I am not an engineer, I do not pretend to answer that question. 

Prof. Kerry.—Are you of the opinion that any of the joints that you had to 
rivet up in the field could ‘have been riveted up in the shop? 

Mt. Kintocu.—I never paid much attention, I do not think they could rivet 
much more in the shop than they did. 

Prof. Krrry.—That is to say they reduced the number of field rivets to the 
minimum ? 

Mr. KintocH.—Yes, sir. 

Prof. Kerry.—And the inspection of the field rivets was very close, that was 
your personal duty, was it not? 

Mr. Kintocu.—Yes, that was my personall duty. Well, I have my own standard, 
I do not know what you 

Prof. Kerry.—And your opinion is that the field rivets that were driven, would 
compare very favourably in efficiency with a shop rivet? 

Mr. KInNLocH.—Yes, sir. 

Prof. Kerry.—That they would give just as good service? 

Mr. Kintocu.—Yes, sir. 

Mr. Houicate.—Now, we have covered that ground pretty thoroughly, so far; will 
you go on now, and tell us of any other points to which your attention was attracted? 

Mr. KintocH.—There was an angle on a centre post section. 

Mr. Houtcate.—Which section of the centre post? 

Mr. Kintocu.—C.P. 6 R. A chain had got foul of it or something in the yard, 
and they cracked it, and Mr. Clark called us up and we went over and looked at it, 
and drawings were made and sent to Mr. Cooper at Pheenixyille. 

Mr. Houcate.—By whom ? 

Mr. Kixtocu.—I am not sure whether Mr. McLure or Mr. Birks made the 
‘drawing. 

Mr. Hoteate.—Sent to Mr. Cooper? 

Mr. Kintocu.—Yes, sir. 

Mr. Houtcatrt.—By whom ? 

Mr. Kixntocu.—Well, it was approved by Mr. Cooper. I won’t say; that. is all I 
know; all these things were submitted to him. That is not my own personal knowl- 
edge, anyway. 

Prof. GALBRAITH.—You mean the repair was submitted to him for approval? 

Mr. KintocuH.—Yes, that was repaired, anyway. 

Mr. Houeate.—In accordance with the plan approved by Mr. Cooper? 

Mr. Kintocu.—Well, I have no personal knowledge that Mr. Cooper did approve 
that, but he approved most of these things, and I suppose he did this. I corrected 
myself on that. 

Mr. Hoicate.—Did you see a plan showing the repairs required? 

Mr. Kintocu.—I certainly must have, but I do not recollect now much about it. 

Mr. Hotcare.—Just describe what was repaired? 
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Mr. KintocuH.—Well, it was simply a little piece broken out of the edge of an 
angle, a big heavy angle, one of the webs of the main centre post. 

Mr. Houteate.—How high above the pier would that be? 

Mr. Kintocu.—About 50 feet, between 30 and 50 feet from the top of the pier. 
It was repaired by putting a plate of the same size or a little larger plate riveting 
it up on the angle, about 7 or 8 feet on each side of it. That was done a long time 
ago. I do not recollect much about it. I know it passed out of my mind. 

Mr. Houcate.—You inspected that repair? 

Mr. Kintocu.—Yes, sir. 

Mr. Hoieate.—Was it properly done? 

Mr. Kintocu.—Yes, sir. 

Mr. Hoxicate.—You mentioned a repair that was made on chord A-9 L. Have 
you inspected that chord in connection with the part that was repaired, since the 
accident ? 

Mr. KintocH.—Yes, sir. 

Mr. Hotcate.—And how did you find it? 

Mr. Kintocu.—All right. 

Mr. Hoieate.—Injured in any degree? 

Mr. Kintocu.—No, sir, practically the same as the day it was put on there. 

Prof. GatBraitH.—That is, the repairs are the same. 

Mr. KintocH.—Yes, sir. 

Mr. Hoxieate.—Then with regard to the repairs made on the centre post, have 
you been able to examine that part since? 

Mr. Kintocu.—I think that is in the crushed part of the post. 

Mr. Houtcate.—So far you have not been able to locate that? 

Mr. Krntocu.—No, I have not. 

Mr. Houcate.—Are there any other matters, Mr. Kinloch? 

Mr. Kintocu.—The top of the C.P., one section of the centre post, which has a 
bracket riveted on to it, when we riveted the other bracket on to it, we found it 
was dished slightly. That was reported to Mr. Cooper, and his recoummendationl were 
followed on it. 

Prof. Krrry.—That is that one bracket was shop riveted to the post section. 

Mr. Kintocu.—Yes, sir. 

Prof. Krerry.—And the second bracket was field riveted? 

Mr. Krntocu.—Field riveted. 

Prof. Kerry.—And it was found that the surface was dished ana not perfectly 
plane. 

Mr. Kintocu.—Yes, sir. 

Prof. Kerry.—Mr. Cooper’s recommendation was followed ? 

Mr. KintocH.—Yes, sir. 

Prof. Kerry.—What was it ? 

Mr. Krytocu.—To secure a certain amount of bearing, I forget just what it was 
but Mr. McLure has it in his notes. 

Prof. Kerry.—Which section, ©. P. 1 ? 

Mr. Kintocu.—Both ©. P. 1 R and C. P. 1 L. 

Mr, Houearr.—Anything else? 

Mr Kiyitocn.—There was a slight error in detail in one of the top longitudinal 
struts. That was cut off. That was reported, I believe, to Mr. Cooper also. It was 
simply cut off, there was a plate put in there that interfered with the top of the post 
section in working. I believe that is about the only error in detail that we found in 
the whole bridge. 

Mr. Houieate.—Do you mean to say that in the erection of that bridge, you found 
only that one error in detail? 

Mr. Kintocw.—That was the worst one that we found. There might have been 
some little things where maybe we would have to chip off a little of a plate or some- 
thing like that, but simply more an error of the shop in workmanship of 7s of an inch 
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or something. I do not remember any example of that but this plate, the top longi 
tudinal level was the only correction we had to make, I do not remember any other at 
present ¢ 

Prof. GALBRAITH.—How many sections are there in the centre post? 

Mr Kinitocu.—There is the peak that goes on top of the centre post, there are the 
caps which are the top section and C. P. 1, C. P. 2, C. P. 3 and 4 in one section, C. P. 
5, C. P. 6 and the centre post foot. 

Prof. GALBRAITH.—Then the only shop riveting that was done in these six sections 
was the junction at the splice between CO. P. 3-and C. P. 4; is that what you mean? 

Mr. Kiniocu.—Yes, sir. 

Prof. GALBRAITH.—All the others were field riveted? 

Mr. KintocH.—Field riveted, yes. 

Mr. Hoteate.—Then you found the work as delivered for erection, entirely accu- 
rate with the exception of that one instance that you mentioned? 

Mr. KintocH.—In regard to detail, yes. These other holes, and one thing and 
another, those little inaccuracies, a blind hole, once in a while—— 

Mr. Hotgate—And are those such as apply to any work? 

Mr. Kintocu.—Yes, sir. 

Mr. Hoteate.— Whether great or small? 

Mr. Kintocu.—Yes, sir. 

Mr. Hotcare.—You refer now not only to riveted members but to all members in 
that whole structure? 

Mr. Kintocu.—Yes, sir. 

Mr. Houeate.—Including eye-bars? 

Mr. KintocuH.—KEye-bars. 

Mr, Houeate.—Pins and all other parts? 

Mr. KrnLocu.—Yes, sir. 

Mr. Hoiecate.—Were there any matters in connection with the pins or eye-bars 
that were discovered indicating inaccuracy or anything out of place at any time? 

Mr. KintocH.—Would you repeat that? 

Mr. Hoieate.—During erection and after the eye-bar system had been placed, was 
your attention called to anything particular at any pin joint in the tension system 
which you examined? 

Mr. Kintocu.—Yes, sir. A set of diagonal bars showed a mark that I did not 
understand. I spoke to Mr. Yenser about it, and he sent a couple of men back and we 
broke all the key wrenches we had on the job trying to get a nut off, but could not and 
we examined it as well as we could without getting the nut off. 

Prof GALBRAITH.—What one of the diagonals was that? 

Mr. Kintocu.—T. 40. 

Prof. GALBRAITH.—Upper or lower ? 

Mr. Kintocu.—On the lower side. 

Mr. Hoicate.—What was that unusual happened there ? 

Mr. Kintocu.—I assumed that a saucer had slipped a little bit? 

Mr. Houcatre.—This was on the left side? 

Mr. Kintocu.—Yes, sir. A saucer had slipped a little bit and made a mark there, 
and I did not know what had caused it and wanted to find out. We worked on it, as 
I said there. Mr. McLure and Mr. Milliken and Mr. Yenser and Mr. Birks were there, 
and we examined it and made up our minds that there was nothing in it because Mr. 
McLure had said that the bars had their maximum stress some time before, that the 
stress was getting less now than before and we waited until we could get a big key 
wrench and .see what it was; we decided that it was one of two things, that two little 
rings in there had been left out or that there must have been some motion in there. 
Yesterday we succeeded in getting the nut out and saw there was no motion and as far 
as we can see the two little rings are missing, had not been packed in. They are more 
for looks than anything else. 
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Mr. Kixtocu.—Did you find the condition, on examination yesterday, to be what 
it should be? 

Mr, KintocH.—Yes, sir. 

Mr. Houeate.—And nothing at all out of place? 

Mr, KintocH.—No, siz. 

Mr. Houcate.—Or wrong? 

Mr. Kintocu.—No, sir. 

Mr. Houeats.—With the exception of the little packing rings? 

Mr. Kinitocu.—The packing rings were missing as far as we could see. 

Mr. Houcate.—At any rate, the joint itself was intact and you had to remove 
the nut? 

Mr. Kinitocu.—Yes, sir. 

Mr. Hotcats.—I would like to cover all these points, Mr. Kinloch, if you can 
recollect them. 

Prof. Kerry.—On that tension system in your inspéctions, Mr. Kinloch, did you 
notice anything that would indicate that the eye-bars were not acting equally, the 
eye-bars in any set, or had you reason to believe they were all equally strained, as 
far as you could judge ? 

Mr. Kintocu.—As far as I could judge they all seemed to be about the same. 
There was one panel, the top chord eye-bars in the cantilever arm, that were not much 
strained yet, moving them with the feet some of them seemed to be tighter than the 
others; they were not strained up. 

Prof. Krrry.—But all the panels that were fully strained seemed to be tightened 


up? 

Mr. Kiniocy.—Yes, sir. 

Prof. Krerry.—Now we would like you to go back and finish your own story of 
what you saw on the bridge without bothering with our questions yet, just your own 
recollections ? 

Mr. Kixtocu—Mr. M’cLure called my attention to some plates at the foot of the 
centre post. That photograph shows that very well—(Exhibit 29)—where this dia- 
wonal connects to this post. The hitch angles between 50 and the centre post. (Wit- 
ness indicated on the photograph the points referred to.) He called my attention to 
the paint crinkling on the outside of the plate like there might be a motion there of 
the P—50 and the centre post closing together. We examined all the rest of the same 
plates, there are eight of them altogether, and we found the same conditions to exist 
in all the eight plates. 

Prof. GaLBrairH.—Were they bulging out? 

Mr. Kixtocu.—They were not bulging out any more than the cracks in the paint 
were radiating just like the sun. 

Prof. GaLBraira.—Did the crack show in the paint or were there little bulges? 

Mr. Krxtocu.—Just little bulges; the paint was raised up. 

Prof. GatpraitH.—The paint itself was bulged along this line? 

Mr. Kriniocu.—Yes. 

Prof. Gaprairu.—Showing compression, showing coming together. 

Mr. Kintocu.—That. is what it would indicate. 

Mr. Horcatr.—Was it a blistering of the paint? 

Mr. Kixtocu.—I do not think so. 

Mr. Horaatse.—What did you do then, Mr. Kinloch? 

Mr. Krxtocu.—I think that Mr. McLure took that up with Mr. Cooper, and he 
will have a record of that; he can explain it better than I can. 

Mr. Hotcare.—When you say there are eight of those plates, are you counting 
in the two ‘centre posts? 

Mr. Krntocu.—Yes, in the two centre posts. 

Mr. Hoteate.—Four on each centre post? ; | 

Mr. Kintocu.—Four in each centre post, yes. I do not know that I can think of 
anything more now until coming right down close to the time of the accident. 
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Prof. GALBRAITH.—At what period during the erection did you notice this, how 
far had the work been carried on the cantilever side? 

Mr. Kintocu.—The cantilever arm was erected. 

Prof. GALBRAITH.—It was completed ? 

Mr. Kintocu.—Yes, sir, ' 

Prof. GALBRAITH.—Was any of the suspension bridge done? 

Mr. Kintocu.—I do not think there was. I do not think they had started to raise 
the suspension span. 

Mr. Horeate.—Have you now enumerated all these matters which you might call 
extraordinary ? 

Mr. Kixtocw.—All that I can remember just now. There was that crack in that 
plate in P-4, that P-4 that Mr. Chase spoke of, that was repaired. 

Mr. Houeate.—You refer now to the one that was mentioned by Lafrance ? 

Mr. Kintocu.—No, by Chase. 

Prof. Kerry.—You might give those particulars ? 

Mr. Kintocu.—Shortly after the plate was put on—— 

Prof. Kerry.—Which plate ? 

Mr. Kiytocu.—This is a bent plate, I do not remember the number, It connects 
the lateral plate and the truss floor beam gussets to the post. 

Prof, Kerry.—Which post ? 

Mr. KintocuH.—P-4, 

Prof. Kerry.—L or R? 

Mr. KinnocH.—R. There was a crack about 2 inches, I will say 2 inches limit in 
length opened up in the back edge of it, right close to the post. Whether it had been 
there before in the plate and that it had been fully opened when the bolts were put in 
I do not know, that is the first time I noticed it. It was repaired by putting another 
plate on top of it. 

Prof. Kerry.—Were plans for that prepared and submitted to Mr. Cooper ? 

Mr. Kintocu.—No, sir. 

Prof. Kerry.—It was just done right there ? 

Mr, Kiytocu.—Yes, it was considered of no importance, we did it right there. 

Prof. Kerry.—Did you ever notice anything on the plates that have been men- 
tioned by the witnesses Lafrance and Davis ? 

Mr. Kintocu.—No, sir. 

Prof. Kerry.—You have also heard of the evidence of the witness Ouimet at the 
coroner’s inquest ? 

Mr. Kintocu.—Yes, sir. 

Prof. Kerry.—Did you ever notice anything on that plate ? 

Mr. Kintocu.—No, sir. 

Prof. Kerry.—And you had examined each of one those plates at frequent 
intervals ? 

Mr. Kintocu.—Yes, sir. 

Prof. Kerry.—And no report of any crack in those plates had reached you ? 

Mr. Kinrocu.—No, sir. 

Prof. Kerry.—The witnesses have stated that they saw the crack somewhere about 
the first of June. Roughly speaking, how many times would you have seen the plate 
since then ? 

Mr. Kintocu.—Probably 150. 

Mr. Davinson.—I recollect that there was a point in Mr. Kinloch’s evidence, when 
he was told that he would have a full opportunity of explaining some statements 
later. I would like to find out now what they were and what he has to say about 
them. 

Mr. Houcate.—This is what Mr. Kinloch said : 


‘There is a line to draw. There were some things I wanted done that I did not 
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get done, but they were taken up and they never have been settled yet. It was out of 
the line of workmanship though.’ 

Do you recollect that statement of yours ? 

Mr. Krytocu.—Yes, sir. 

Mr. Houeate. SG iy) may explain just what you meant there. 

Mr. Kintocu.—That was in regard to those paint holes in the chords. 

Mr. Horearre.—That you have already referred to in this morning’s evidence g 
Mr. Kintocu.—Yes, sir. 

Prof. Kerry.—Anything else ? 

Mr. Kintocu.—No, I cannot think of anything else. 

Mr. Houeate. ae that matter was brought up in your previous evidence we 
said that we would bring it up again and give you a full chance to explain what you 
meant. Have you any further explanations to make? 

Mr. Kixtocu.—Would you read that question again ? 

Mr. Horcatre.—The question that brought this up was this : 

‘Prof. Krrry.—During the work everything that you considered necessary as to 
the quality of the work or of the workmanship was done on your request. 

‘Mr. Krxtocu.—There is a line to draw. There were some things I wanted done 
that I did not get done, but they were taken up and they never have been settled yet. 
Tt was out of the line of workmanship though.’ 

Mr. Kiytocu.—I think that covers everything only little minor things lke want- 
ing to get some painting done or something like that ; nothing of any importance at 
all outside of the paint holes in the chord. 

Mr. Honcarr.—But nothing that affected the structure itself ? 

Mr. Kintocu.—Nog, sir. 

Mr. Houearre.—Is nat it, Mr. Davidson ? 

Mr. Davipson.—Well, of course Mr. Kinloch says these were Ths matters referred 
to. I did not know what they were, I just had what you have just read. 

Mr. Houcare.—Mr. Kinloch says those are the only matters he has in mind. 
Ts there any other point? 

Mr. Davwson.—Not in this particular part of the examination, no. 


The Commission took recess. 


AFTERNOON SESSION—ELEVENTH DAY. 


Mr. Honcarr.—Mr. Kinloch, did you make any minute examination of any par- 
ticular parts of the structure immediately prior to the accident ? 

Mr. Kintocu.—Yes, sir. 

Mr. Hoicate.—You might tell us just what they were, beginning with the first 
calling of your immediate attention to it, and giving the dates consecutively through 
the whole examination. 

Mr. Kixtocu.—Well, in regard to the date of my first noticing a buckling in 
the field splice of the east centre rib, in chord 7 and 8, I am not sure within about a 
week. 

Mr. Hotcate.—Chord 7 and 8, where ? 

Mr. Kintocu:—Cantillever arm. 

Mr. Hoxicate.—Right or left? 

Mr. Krytocu.—Left. 

Prof. Krerry.—Montreal side? 

Mr. Kintocu.—Montreal side, yes. But on going down to inspect that point 
after the rivets were driven, I first noticed this bent, it was bent in towards the other 
centre rib, as near as I can remember now, about half an inch and about 6 feet. Mr. 
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‘Birks and Mr. McLure had their attention called to it and they measured it, and I 
think Mr. McLure has a record of it. 

Prof. Kerry.—Roughly about what time ? 

Mr. Kiniocu.—Oh, about four or five weeks before the accident. We talked 
together on some method of overcoming it, and it was finally decided to put a 
diaphragm up in there and by cutting out five rivets on each side of the joint, bring 
it back to its proper position. Jt was sent in to Mr. Cooper for his approval and he 
did not give it his approval. He evidently misunderstood the case, and there was 
nothing more done with it, it remained in that position up to the time of the accident. 

Prof. Kerry.—That is the field splice between 7 and 8 on the cantilever arm, 
Montreal side? 

Mr. Kintocu.—Yes, sir. 

Prof. Kerry.—The buckle was in the east centre rib? 

Mr. Kintocu.—The centre rib. 

Prof Kerry.—Towards the west centre rib? 

Mr. Kintocu.—Yes, sir. 

Prof. Kerry.—And the two ends bent like that (indicating) ? 

Mr. Kintocu.—Yes, sir. 

Prof. Kerry.—There would be no opening, Mr. Kinloch, between the cover plate 
and the rib, the plate itself would be bent? 

Mr. Kintocu.—Yes, sir. a 

Mr. Houeste.—That is the whole story in regard to that point? 

Mr. Kintocu.—Yes. Now, as near as I can judge, about the 20th of os, am 
not sure about that date either, it might be a day or two either way—the chord 8 
and 9, cantilever arm, when a boy painted the rivets, I was coming down the chord 
and the new paint on the rivets drew my attention to it, and I fancied I could see 
a curve right at the splice. I investigated the same, and found that there was. I 
looked along the rest of the chord and found some distortion in that, in the ribs, that 
is chord 8. 

Prof. GALBRAITH.—On which side of the panel point is the field splice? 

Mr. Kinrocu.—It is to the river side of the post. 

Mr. Honieate.—Did you observe closely what that bend amounted to? 

Mr. Kintocu.—Yes, sir, I looked at it very closely, I examined it with care, and 
chord 9 also, and found that somewhat distorted and also chord 10, in the cantilever 
arm, three chords, one on top of the other; but they were very slight, and I was very 
much in doubt in my mind whether they might have been something originally ther, 
although they looked bigger to me than any I had seen before. But this one bend 
in the splice puzzled me a good deal. 

Mr. Houcatre.—That is in the splice between 8 and 9 ? 

Mr. Kintocu.—Yes, between 8 and 9. 

Prof. GALBRAITH.—What plates showed that ? 

Mr. KintocuH.—The side splice plates. 

Prof. GAaLBRAITH.—On both sides ? 

Mr. Kintocy.—Yes, sir. From the general appearance, to describe it, it would 
look just as if No. 9 chord was a little bit wider than No. 8. The bend did not seem 
to be in No. 9, but No. 9 appeared to run out straight and No. 8 to run out to meet 
it. This bend was very slight, but it was there, 


Prof. Kerry.—That is to say both sides went out from the centre—— 
Mr. Kintocu.—Yes, sir. 
Prof. Kerry. of chord No. 8? 


Mr. Kintocu.—Of chord No. 8. 

Mr. Hoxucate.—In what condition was that joint at that time? 

Mr. Kintocu.—Fully riveted. That is one thing that worried me as much as 
anything else, because I was positive when it was riveted up that it was straight. 
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Mr. Hoicare.—Did you make any measurement to verify what appeared to the 
eye? 

Mr. KintocH—No, I made no measurement of that. 

Mr. Houtcatze.—When you discovered that, what did you do? 

Mr. Kintocu.—I called Mr. Birks’ attention to it, and we talked the thing over 
there and he did not consider it much, in fact I did not consider it myself. 

Mr. Hoteate.—You talked it over where? 

Mr. KintocH.—On the chord. Mr. McLure was in the hospital at that time. 
When Mr. McLure got out I called his attention to it. That was a couple of days 
afterwards. 

Mr. Hortgate.—What sort of an examination did Mr. Birks make at the time? 

Mr. Kintocu.—Just about like I did. We just got down and sighted along the 
ribs. 

Prof. GALBRAITH.—Did the angles 2 

ae Kintocu.—The angles seemed to be straighter than the rest of it. It was 
more bowed at the centre than at the two ends. 

Prof. GALBRAITH.—You had to stoop down and look over the side? 

Mr Kintocu.—We could stand on the ladder on the top and see it more plainly 
than anywhere else. We could see it more plainly on account of the new paint on it. 

Prof. Kerry.—Do you know if that was reported to Mr. Cooper? 

Mr. Kintocu.—No, sir. 

Prof. Kerry.—Do you know if it was reported to Mr. Hoare? 

Mr. Kintocu.—No, I do not. 

Prof. Kerry.—Do you know if it was reported to Mr. Yenser? 

Mr. Kintocu.—Yes, it was reported to Mr. Yenser. 

Prof. Krrry.—Did he express any opinion at all? 

Mr. Kiytocu.—No. At that time we all considered it unimportant athaqeh it 
qwas pretty hard to figure out what you would consider it now and then. I am trying 
to separate this thing and get out what I thought at that time. 

Prof. Kerry.—It was a very unusual thing, almost otherwise unknown, for the 
outer cover plate to show any alteration from the flat? 

Mr. Krytocu.—Yes, sir, I do not know of any other place in the bridge which- 
ever did that, except in chord 9-L in the anchor arm afterwards. 

Prof. Krerry.—There might have been such distortions on the inner ribs without 
their being observable ? 

Mr. Kintocu.—Yes. 

Prof. Kerry.—They would be covered up? 

Mr. Kintocu.—Yes, sir. 

Mr. Houeate.—Is that the only thing noticeable in that chord? 

Mr. Kintocu.—The ribs were bent and the chord. 

Mr. Houeare.—Just at that place? 

Mr. Kintocu.—No, they were irregular bends. They were not long bends like 
other chords. They were more like any bends would be in any chord. They were not 
uniform; they were not all bent in any one way. 

Prof. GaLBrairH.—In designating the chords the numbers refer to the distance 
from field splice to field splice and not to the distance from panel point to panel point? 

Mr. Kintocu.—No, sir, from field splice to field splice. 

Prof. GALBRAITH.—So that the same chord is in different panels? 

Mr. Kintocy.—Yes, sir. 

Mr. Houeatrrt.—The bends that you refer to, Mr. Kinloch, did you consider at that 
time that they were shop bends? 

Mr. Kintocu.—I was in doubt about it. They were not pronounced enough more 
than the others to enable me to determine whether they could have been made in the 
field or whether they were shop bends. 

Mr. Houeate.—But you did not observe them before August 20 ? 

Mr. KintocuH.—No, sir; about that date: It was within a day or two of the 20th. 
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Prof. GaLBralrH.—How long had that chord been in position ? 

Mr. Kintocu.—Since away early in 1906. Mr. McLure could give you the exact 
date. 

Mr. Houegate.—When you met Mr. Birks there did he lead you to suppose that 
he had noticed that before? 

Mr. KinitocuH.—No, sir. 

Mr. Hoieate.—Can you say that it had been noticed by any one before that time ? 

Mr. Kinitocu.—No, not at that time; not the first time. 

Mr. Hoieate.—Not before the 20th of August ? 

Mr. Kintocu.—No. 

Prof. Kerry.—I understand, Mr. Kinloch, that it has not been unusual to find 
that the centre ribs of 2 adjoining chord sections did not line correctly when the lower 
cover plate was taken off ? 

Mr. Kintocu.—Yes, sir. 

Prof. Kerry.—Was that ever noticed on the outside ribs ? 

Mr. Kiyntocu.—Not to my knowledge. 

Prof. Krerry.—Only on the centre ribs ? 

Mr. Kintocu.—Only on the centre ribs? 

Prof. Kerry.—And it was the practice in that case to jack the centre ribs over 
from the outside ribs until they came into perfect line when they were rivetted ? 

Mr. Kintocu.—Yes, sir. 

Prof. Kerry.—So that that failure to line correctly on the part of the centre 
ribs might be attributed either to the working of the bridge or to the failure to draw 
these two ribs into exact line at the time that chord was originally put in? You had 
no means, in other words, of knowing that the two inside ribs lined exactly at the 
time it was put in place ? 

Mr. Kixtocu.—Not at the bottom, no, sir. 

Prof, GaLBRAITH.—What was the practice with respect to the placing of the 
diaphragm plates ? Was it the practice to place the diaphragm plates close to the 
ends of the ribs in all cases ? 

Mr. Kintocu.—Some were right at the ends, but most of them were back about 
three or four feet. 

Prof. GALBRAITH.—F rom the cover plate ¢ 

Mr. Kintocyu.—No, they were not on the other side of the cover plate but back 
from the joint about three or four feet as near as I can remember. 

Prof. GALBRAITH.—Do you remember many cases where they were within six 
inches or a foot from the end of the ribs ? 

Mr. Kintocu.—No; on chord 10 they were at the end of the joint and at the end 
of No. 9, I think; I am not positive now without looking at the drawings. 

Prof. GALBRAITH.—On chord 10 they were close to the joint? 

Mr. Kiniocyu.—Yes, sir. 

Prof. Krrry.—Going back to the side plates, Mr. Kinloch, it was the practice, 
was it not, in making provision for the camber to have the lower chord joints alter- 
- nately open at the top and hottom ? 

Mr. Kintocu.—Yes. 

Prof. Krerry.—Was there any noticeable difference in the lining of the ribs of 
the chords at the joints that were differently treated in that respect? 

Mr. Kintocu.—Yes, sir, in pretty nearly all the cases—the ones that I know of—. 
they were all right at the top. It was only at the bottom that the ribs were off line. 

Prof Krerry.—Supposing you took one case in which two chord sections were. 
brought together at the top with a camber opening down at the bottom and then took 
another case in which two chord sections were brought together at the bottom and the 
camber opening at the top, would be there be any noticeable difference in the accuracy 
with which these two would line when you got ready to rivet up? 

Mr. Kintocu.—I think I answered that question. The ones that were open at 
the bottom would not line. The only ones that do not line are there. 
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Prof. Kerry.—When they were open at the top they lined all right ? 

Mr. Kintocu.—Yes. 

Prof. Kerry.—The ones that were open at the bottom did not line well 2 What 
was the power of the jacks that was needed to force these—the ordinary screw jacks ? 
Mr. Kintocu.—It took different power at different places. It depended on, when 
they were jacked and where they were jacked. We usually used a 25-ton Norton jack. 
Prof. Krerry.—Was it hard jacking them ¢ 
Mr. Kintocu.—Yes, pretty hard to jack them, 

Prof. Kerry.—Ilt varied, I suppose? 

Mr, Kintocu.—Yes, it varied at different points. 

Prof. Kerry.—Did you ever have to use more than one jack? 

Mr. KintocH.—We always had to use two—one to hold each rib. 

Mr. Houteatr.—In this succession what was the next matter that came to your 
attention ¢ 

Mr. KintocuH.—The same chord again—No. 8 chord. I went down next day or 
the day after that, and I imagined it was getting worse, 

Mr. Hoicate.—That was the 21st or the 22nd of August? 

Mr. Kintocu.—It was a couple of days after or the next after—I do not remem- 
ber which. One of the Indians was there and I asked him if he noticed anything 
about it and he said it did not look to him like it was bent like that before. I asked 
him if he had noted anything peculiar, and he said no. I asked him if he was sure it 
had not been bent before and he said no. 

Prof. GALBRAITH.—Are you now speaking of the bend in the side plates? 

Mr. Kiytocu.—In chord 8—not in the side plates but in the body of the chord 
itself. 

Prof. GALBrairH.—Along the ribs? 

Mr. KryLocu.—Yes, sir. 

Prof. GALBRAITH.—The point that you now speak of is one that you had seen 
before but which seemed to have increased ? 

Mr. KintocH.—Yes, sir; it looked that way to me. 

Prof. Kerry.—What was the Indian’s name? , 

Mr. Kintocu.—I cannot remember about it, whether it was Morris or Elm. 
Prof. Kerry.—Were they in the accident? 

Mr. Kintocu.—Morris was killed and Elm is alive yet. 1 did not know them 
apart very well. 

Mr. Hoxrcate.—What appearance did it have on this second inspection? 

Mr. Kiytocu.—J ust about the same, only I thought I was nervous and was seeing 
more than really was there. 

Mr. Houcate.—Did the bend confine itself to any particular rib or did it cover 
the whole chord ¢ 

Mr. Kintocu.—All four ribs were bent, but they were not bent alike. 

Mr. Houeate.—In which direction were they bent? 

Mr. Kirntocu.—Three of them at the top were bent towards Montreal, and down 
part way they were bent towards Quebec, and the inside rib was bent towards Mont- 
real, but very slight. 

Prof. Kerry.—That is the rib on the Montreal side of the Quebec chord? 

Mr. KinLocH.—Yes, sir. 

Mr Hoxieate.—Do I understand that description tc mean that it won.1 bring a 
wind on the chord? 

Mr. Kintocu.—No, the bend crossed. It would be the shape of a loag Ictter 5 
or a question mark, 

Mr. Houcaatr.—That would mean then that the space between the ribs on the 
Montreal side of the chord would be increased at the bend? 

Mr. Kintocu.—Increased at the bottom or decreased at the top, or about the same 
at the top. 

Mr. Honaatr.—Then, was there anything observable in the lacing? 
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Mr. Kintocu.—No, sir, I did not notice anything, but I did not look particularly, 
any more than there was not enough to notice just looking off-hand. -I did not sight 
over the lacing; I just walked over it and looked at it. 

Mr. Hotcatr.—You did not make any test whatever? 

Mr. Kintocu.—No, sir. 

Prof. GALBRAITH.—What do you mean by towards the top and towards the bottom 
in that answer? ' 

Mr. Kintocu.—In the bottom, I call that the field splice between 8 and 9, and 
the top would be the field splice at 7 and 8. 

_ Prof. GatBrairH.—In other words, you call the higher end of the chord the top 
and the lower end the bottom? 
_ Mr. Kintocu.—Yes, sir. 

Mr. Houicate.—That brings ug up to the 21st or 22nd of August. Now, then, 
continue on further ? 

Mr. Kintocu.—Well, I kept very close watch on these chords to see if there was 
any further movement in them. 

Mr. Honteate.—You are referring to—? 

Mr. Kinuoco.—Chords 8, 9 and 10 in the eantilever arm, particularly 8 and 9. 
I did not pay much attention to 10—on the Quebec side. I was not seriously alarmed 
about them, but I kept my eye on them to see what they were doing if there was any- 
thing. 

Mr. Hotcate.—Did you frequently see them afterwards? 

Mr. Kintocn.—Three or four times a day. 

Prof. Kerry.—Are they to any extent visible at low tide now ? 

Mr. Kintocu.—No. 9. 

Prof. Krrry.—No. 8 is not? 

Mr. Kintocu.—No. 

Prof. Krrry.—No. 10 2? 

Mr. Kinitocyu.—No. 10 is visible but it is destroyed; you cannot tell anything 
about it. 

Prof. GALBRAITH.—What do you mean by saying that it is destroyed ? 

Mr. Kintocu.—It¢ is all flattened down. It is on top of the pier and it is lying 
on its side and the members are lying one on top of the other. You cannot see any- 
thing at all only that it is just there. 

Prof. GaLBrairH.—And No. 9 ? 

Mr. Kintocu.—No. 9—you can see about half of it at low tide. 

Prof. GALBRAITH.—It is in bad shape, is it not ? 

Mr. Kiniocu.—It does not look bad. 

Mr. Houcate.—On these several inspections were you accompanied by anybody? 

Mr. Kintocy.—No, sir. 

Mr. Hotcate.—Did anybody else go down after the 22nd ? 

Mr. Kintocu.—-I have no personal knowledge, but I think Mr, Birks went there. 

Mr. Houeate.—Did you notice any change yourself in any of them ? 

Mr. Kinitocu.—No, sir. 

Mr. Hoicate.—Yes ? 

Mr. Kintocu.—That was Tuesday before the accident. 

Mr. Houeate.—What date was that ? 

Mr. Kintocu.—The 27th. I discovered this bend in chord A-9-L anchor arm. 
Mr. Houcate.—What time of the day was that ? 

Mr. Kintocu.—About 9 o’clock. 

Mr. Houcate.—When previously had you been on that chord ? 

Mr. Kintocu.—Saturday is about the last time I can remember being there. 
Mr. Houeate.—The previous Saturday ? 

Mr. Kintocu.—Yes. 

Mr. Houeate.—But it was not until Tuesday that you noticed it ? 

Mr. Kintocu.---No, sir. As I turned around the post 


232 ROYAL COMMISSION ON COLLAPSE OF QUEBEC BRIDGE 


7-8 EDWARD VII., A. 1908 


Mr. Davinson.—I would like you to ask Mr. Kinloch, if, on the Saturday previous, 
he examined it sufficiently to see whether there was any bend in it ? 

Mr. Houcate.—Are you in a position to say that there was any bend in the chord 
on the Saturday ? 

Mr. Kintocu.—I did not notice any. Mr. Yenser and Mr. Birks were down at. 
the foot of lower 10 chord and as soon as I saw it I called them up there. It was 
apparently, to me, quite alarming. It was a big bend and I was satisfied right off that 
there was something going on. 

Prof. GaLBraITtH.—That is on the same side of the bridge ? 

Mr. Kintocu.—9-L anchor arm. 

Prof. GatBrairH.—Where were Birks and Yenser ?¢ 

Mr. Kintocu.—Down below—right below at the chord and the shoe—10-L. They 
came up and looked at it. I guess we put in 25 or 30 minutes looking 1t all over. Mr. 
Yenser said when he came there: That has never been there before; I have been over 
this chord too many times. He started in to talk; he would not put up any more iron 
till he found out about it. Birks kind of laughed at him and said that he had better 
wait until he found out, that when he was condemning that chord he was condemning 
the whole bridge, and he said it might have been in there before. He said he better 
wait until he investigated it. Mr. Birks and I went up to the office and I went in 
and told Mr. McLure and we immediately went down and measured it—went right 
up and down, took measurements of the bend and examined everything—lacing and 
rivets—and looked the chord all over. At this time there was none of us noticed any 
bend in the field splice. 

Prof. GALBRAITH.—Between 2 

Mr. Krnitocu.—Between 8 and 9. There was considerable talk as to what they 
would do by Birks, Yenser, myself and McLure, as to how serious it was, as to what 
the stress on the chord was, and one thing and another; Mr. McLure can probably give 
these figures better than I can, but it was finally decided that they would not move out 
the traveller until they got some word. I do not know who decided it, but that was 
the general supposition when we got through. We also went over and measured 8 and 
9 chords on the cantilever arm and talked about them. We passed No. 10 up; we did 
not measure it because it was not near as bad as the one on the anchor arm and the 
other two in the cantilever arm. Mr. McLure called up Mr. Hoare and he came out in 
the—no, he went in that night and Mr. Hoare came out next day. 

Mr. Hoieate.—Mr. McLure went in that night to Quebec? 

Mr. Kintocu.—Yes, he went in to see Mr. Hoare that night and he called him up 
that afternoon on the telephone, I think. He can tell you better himself than I can. 

Prof. Kerry.—Did you make any examination of No. 9 chord in the anchor arm 
on the Quebec side at that time? 

Mr. KInitocy.—Yes, sir. 

Prof. Kerry.—And it was all right? 

Mr. KINLocH.—Yes. 

Prof. Kerry.—No visible defects? 

Mr. Krxiocu.—No visible defects. We also at the same time that afternoon 
and next morning examined thoroughly all the compression members and all the 
tension members; in fact, we gave the bridge a thorough inspection all over. That 
was on Mr. Hoare’s orders. First we went at it ourselves and then Mr. Hoare called 
me up and told me to make a thorough examination of everything all over, which 
I did—I on the bottom, and Mr. McLure on the top. 

Prof. Kerry.—You had just found three members which showed marked pecu- 
liarity ? 

Mr. KrintocyH.—Yes, sir. 

Prof. Kerry.—9-L in the anchor arm and 8-R and 9-R in the cantilever arm? 

Mr. Kintocu.—Yes, sir. Wednesday morning when we came out I was out at 
the front about fifteen minutes after seven and I saw that they were loosening the 
traveller to run it ahead, I talked to the assistant foreman and told him that they 
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were not going to move the traveller, and he said that he had orders to do it. I asked 
him who gave him the orders and he said Mr. Yenser. I started back to hunt up Mr. 
Yenser and I met Mr. McLure on the approach span and I asked him if he knew that 
they were moving the traveller and he said yes. I said: How about it? And he 
said: I do not know, only Ben said that he had a dream last night. I said: That is 
kind of funny. He said: Ben says he has got too many men out. 

Prof. GALBRAITH.—On the work ? 

Mr. KinLocH.—Yes, sir. 

Mr. Houieate.—What did he mean by that? 

Mr. Kintocu.—I suppose that he meant that he had too many men to work on the 
traveller and could not work them unless he was raising steel, but I did not see Mr. 
Yenser to talk to him that day about moving out the traveller. But the traveller 
was moved out. 

Mr. HoueaTe.—You are referring now to the smaller traveller? 

Mr. Kintocu.—Yes, sir. On Wednesday I went over all these chords several 
times and I did not notice any change. There was no iron added Wednesday at all; 
there was more taken off than put on on account of moving the traveller. They were 
taking stuff off all the time. Thursday they put in temporary track stringers. I 
guess they had them finished up about eleven o’clock and about noon or right after 
dinner two sections of the bottom chord of the suspended span were run out. 

Prof. GALBRAITH.—No. 4 panel? 

Mr. Kintocu.—Yes, sir—and hooked on to and slacked over into place to be 
joined. Just about 15 or 20 minutes before the accident they had this chord straight 
and in position to put in the bolts. They had a few bolts in on each side. 

Prof. Kerry.—That is at the joint between the 3rd and 4th panels? 

Mr. Kintocu.—Yes, the 4th panel field splice. There was one chord of diagonal 
bars with their attachments ready to be erected on the temporary track stringers 
when I left there. I came in on the approach span and the others for the upstream 
side were on the car there. I marked them with their spacing and I should judge 
that they had just about time to get to the end when the accident happened. 

Prof. Kerry.—They were being pushed out by the locomotive? 

Mr. KintocuH.—Yes. The locomotive had one car between it and the bars. They 
came by—there was a small gang on the second panel of the anchor arm letting down 
the erecting material from the big traveller. They had one small piece on there 
and the engine was away to get that car on the track to come in and make the 
switch. They had to come in and get the other car and push it out ahead of them. 

Prof. Kerry.—Can you tell us about your inspection of Wednesday? To the 
best of your knowledge, who inspected these chord sections on Wednesday, at what 
time and what was the observation and discussion ? 

Mr. Kiytocu.—I think I inspected them about three times in the morning and 
three times in the afternoon. I know I met Mr. Birks twice when I was on my 
trip doing the same thing. 

Prof. GALBRAITH.—Your main attention was given to the lower chords? 

Mr. Kintocu.—Yes, sir; practically the whole of it, but we were watching all 
these joints. On Wednesday Mr. Birks came to me and said: ‘I think I have dis- 
covered where we have made big fools out of ourselves, or at least, I think I have 
anyway; I see what is the matter now. He said: That bend runs up to the field 
splice. I said: Do you know when that was riveted? I said: I can tell within a 
day or two. 

Prof. GALBRAITH.—Are you speaking now of A-9-L? 

Mr. Kintocu.—A-9-L. 

Prof. Krerry.—That would be the 8 and 9 field splice? 

Mr. Kintocu.—Yes, so, of course, I went down to look at the chord and I also 
hunted up the records. I found that the chord did show a bend running up, but not 
as much to the field splice. This No. 8 chord seemed to be straight, but No. 9 chord 
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curved into it some way, but the bend at the top was not as much as it was in the body 
of the chord. [I did not measure it and I do not know whether Mr. Birks did or not. 

Prof. Krerry.—That is to say, it would be as if the north end of No. 8 chord had 
got pushed towards Montreal a little bit. 

Mr. Kintocu.—No, it seemed to be straight. ! 

Prof. Krerry.—As if the whole chord was straight the north end up a little towards 
Montreal, and the 9th chord had curved around in a circle to meet it. 

Mr. Kintocu.—No, it was not pushed towards Montreal. It did not appear to be. 
No. 8 chord appeared to be straight right to the splice and No. 9 chord seemed straight 
and then curved right at the splice. 

Prof. Kerry.—The belly of the curve was in which direction? 

Mr. Kintocu.—In towards the centre of the truss. 

Prof. Krerry.—Towards Quebec 2 

Mr. Kintocu.—Yes, sir. 

Prof. GALBRAITH.—I understand you to mean this, that the bend in No. 9 extended 
from the foot of the member known as T-5-Z to the field splice between chords No. 9 
and No. 8? 

Mr. Kintocu.—No, it extended from the cover plate south to T-5- Z. 

Prof. GALBRAITH. ae extended from the cover plate to T-5-Z and the field splice 
between 9 and 8. 

Mr. Kintocu.—There was a very slight bend right at the cover plate, but there was 
practically none there. 

Prof. Krrry.—Was the outside plate at the field splice between 8 and 9 bent? 
Mr, Kintocu.—Yes, it was deformed a little with a curve. 

Prof. Kerry.—That is where the curve started ? 

Mr. Kiyiocy.—Yes, sir. 

Prof. Kmrry.—Did you say anything more about it at that time, Mr. Kinloch? 

Mr. Kintocu.—More in a kind of joking way with Mr. Birks in talking. 

Prof. Kerry.—Who last inspected these chords during the day? 

Mr, Kiytocu.—I do not know of anybody but Mr. Birks and myself. Whether Mr. 
Yenser went over them or not I do not know. 

Prof. Kerry.—You did not notice any increased deflection ? 

Mr. Kinitocu.—No, sir. 

Prof. Krerry.—Did Mr. McLure go over them? 

Mr. Kintocu.—Mr. McLure was in New York. He left at noon. 

Prof. Kerry.—Did Mr. Hoare? 

Mr. Kintocu.—Mr. Hoare was up and looked at them—yes, sir. 

Prof. Krerry.—But he did not go over them? 

Mr. Kintocu.—No, I do not think he did. I did not see him. 

Mr. Houeate.—Could you make any inspection of a thing like that from the track ? 

Mr. KintocH.—] could see it quite plainly from the track, or Mr. Birks or Mr. 
McLure. ; 

Prof. Krrry.—The traveller started to move out? 

Mr. Kinitocu.—Early Wednesday morning they started to take the attachments 
off. It takes a long time to move the traveller; in fact, it takes almost a day to move 
it and fasten it down. 

Prof. Kerry.—There was no general consultation after the one you had on Tues- 
day mornnig? 

Mr. Kintocu.—I do not recollect any now that I was in. 

Mr. Hoicate.—You say that Mr. McLure was away? 

Mr. KintocH.—Yes, sir. 

Mr. Hoteate.—Do you know for what purpose he had gone away? 

Mr. Kintocu.—Yes, sir. He went to explain the matter to Mr. Cooper and get 
his advice on it. 

Mr. Hotcate.—When was the last inspection made of these chords ? 

Mr. Kintocu.—I should say about four o’clock. 
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Mr. Houeate.—On 2 
Mr. Kintocu.—Thursday, the 29th; that is the last close inspection. 
Mr. Houeate.—By yourself ? 
Mr. Kintocu.—Yes, sir. 
Mr. Hoieate.—Any others? 
Mr. Kiyiocu.—I do not know of any others. 
Mr. Honeate.—What was observed then different from what you had observed 
before? 
Mr. Kintocu.—I did not notice anything any different. 
Prof. Krrry.—Did you discuss the matter with Mr. Birks and Mr. Yenser at all 
on Thursday ? 
Mr. Kintocu.—Yes, Thursday morning, when we started to run the stringers ou", 
I was out on the front when they came out and put them in—down underneath—and 
when I came up and saw them I came back. I should judge that was about eleven 
o’clock, or 10.30, or something like that. Mr. Birks met me on the anchor arm, and 
he says: Well, it is all right; I have got word from Pheenixville that they have a 
record that these chords were bent before. 
Prof. Kerry.—Did he mention the chords? 
Mr. Kintocu.—No, sir. 
Prof. Kerry.—What did you think he meant? 
Mr. Kinuocu.—I thought he meant No. 9 chord. 
Prof. GALBRAITH.—Both No. 9s were referred to? 
Mr. Kinitocu.—No. 9 was the one that we were interested in and my mind cen- 
tred on that one chord? 
Prof. GaLtBraitH.—A-9-L. 
Mr. KinLocu.—Yes, 
Prof. GALBRAITH.—I think he spoke of chords in the plural? 
Mr. Kiytocu.—He said chord. JI laughed at him and told him that it wag not, 
and the just went on. That is all that was said between us about it. 
Mr. Hoicare.—But when you inspected A-9-L, did you also inspect A-9-R? 
Mr. Kintocu.—Not so frequently as I had A-9-L. 
Mr. Houcare.—I refer to the last time you inspected A-9-L. 
Mr. Kintocny.—No, sir. 
Mr. HouiGate.—When was the last inspection of A-9-R? 
Mr. Kintocu.—About eleven o’clock. 
Mr. Houieate.—What day ? 
Mr. Kintocu.—On the same day. 
Mr. Hoxieate.—The 29th. 
Mr. Kintocu.—Yes, the day of the accident. 
Mr. Houeatr.—What did you find ? 
Mr. Kintocu.—It seemed to be all right. 
Mr. Hoteate.—And the other chords that you mentioned? 
Mr. Kintocu.—They did not seem to be any worse at any time we measured them. 
Prof. Kerry.—You have not said definitely, Mr. Kinloch, but are we to infer 
that in the discussions that took place your own opinion was that there was something 
serious the matter with the chords that you did not understand that required imme- 
diate attention ? 
. Mr. Kintocu.—Yes, sir. 
Prof. Krerry.—You did not depart from that position? 
Mr. KrntocH.—No, sir. , 
Prof. Krrry.—We also understand that you reported phe matter personally to 
Mr. McLure on Tuesday morning? 
Mr. Kixtocn.—He went down and helped to measure it at the same time. 
Prof. Krrry.—It was reported to Mr. Hoare on Tuesday night? 
Mr. Kinitocu.—Tuesday afternoon. 
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Prof. Kerry.—And you went over the bridge with Mr. Hoare on Wednesday ? 

Mr. Kintocu.—Yes, sir. 

Prof. Kerry.—Did either of these gentlemen give you any instructions about it? 

. Kintocu.—No, sir. Mr. Hoare gave me some instructions, or asked me if I 
had been over the rest of the bridge and told me to keep a close watch of the different 
members; asked me particularly about the lateral joints, and if I could see any 
detormation any place else, 

Prof. GatBrairH.—Did you observe anything wrong in the laterals—the sway 
braces or any cross connections ? 

Mr. Kintocu.—No, sir. The es strut at that point—— 

Prof. GALBRAITH. That is at 

Mr. Kintocu.—At the foot of P- i post—had a bend in it ides to the east truss 
that had always been there, of about half an inch. It was a box girder, and it was 
bent in both webs. 

Prof. GaLBraitH.—The cross piece is not the floor beam? 

Mr. KinLtocu.—No, it acts as a truss. 

Prof, Kerry.—The floor beams were all in place ? 

Mr. Kintocu.—Yes, the floor beams were all in place. 

Prof. GALBRAITH.—At which place ? 

Mr. Kintocu.—At that place. 

Prof. Kerry.—On the anchor arm? 

Mr. Kiytocu.—On the anchor arm and cantilever arm. 

Prof. Kerry.—Were in place and riveted? 

Mr. Kintocu.—Not all riveted on the cantilever arm. 

Prof. Kerry.—But all riveted on the anchor arm? 

Mr. Kintocu.—Yes. 

Prof. Kerry.—What was the condition of the stringer system of the anchor arm? 

Mr. Kintocu.—The stringer system was incomplete in three or four panels before 
tne fixing of the tracks for erection purposes and they were using the stringers that 
belonged there at other places. 

Prof. Kerry.—Which three or four panels particularly ? 

Mr. Kintocu.—Panels 10 and 9 to 8—7 I do not know—I am not sure about 
that, but instead of the stringers being in rive places, they used the electric railway 
stringers to carry the track and roadway. The stringers were doubled up and under- 
neath there was a blocking on top of the floor beams to carry the erection track. 

Prof. Kerry.—That would be wooden blocking ? 

Mr. KINLocH.—Yes. 

Prof. Kerry.—The stringers would rest on top of this wooden blocking? 

Mr. Kinitocy.—Yes, sir. 

Prof. Garprarrn.—I should like to make sure about this strut between the feet 
of posts 4. What is the amount of the kink or bend there, close to the east truss 
that you mentioned ? 

Mr. Kixtocu.—It was a bend like that (indicating), it had been there all the 
time. 

Prof. GALBRAITH.—Was it there before it had been put into the bridge? 

Mr. Kryiocu.—Yes, evidently in the shop. 

Prof. GALBRAITH.—In the shop, it was not due to stress? 

Mr. KintocuH.—No, sir. 

Prof. GALBRAITH.—What was the extent lengthwise? 

Mr. KinLocu.—It came in about one lacing panel? 

Mr. Houicate.—How far was that lacing panel from the chord? 

Mr. Kintocu.—Very close, I should say now just off-hand, 8 inches, 8 or 10 
inches. 


Mr. Hoicatre—It was not a general bend in the whole member? 
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Mr. KinLocH.—No, it was a short bend, it was all taken up in there, almost like 
- an ofi-set. 

Prof. GALBRAITH.—And it was a shop bend, you think? 

Mr. Kinutocu.—Yes, I know it was a shop bend. 

Prof. GALBRAITH.—How did that pass inspection? You cannot answer? 

Mr. Kintocu.—No, sir. 
> Prof. Kerry.—And how would the deflection in chord 9-L pass inspection? 

Mr. Kintocu.—In chord 9-L? 

Prof. Kerry.—Mr. Birks’ statement was correct that the mill had a record of it, 
and that it was a shop deflection ? 

Mr. Kintocu.—I do not see how it could. 

Prof. Kerry.—In your final inspections, Mr. Kinloch, you were watching for all 
evidences of any movement among the different parts, of course, were you not? 

Mr. KintocuH.—Yes, sir, particularly those chords in the shoes. 

Prof. Kerry.—Did you notice any change in the lacing anywhere? 

Mr. KintocH.—No, sir. Except that lacing No. 9-L chord was strained awful 
high. Both times that we were down there, the time Mr. Yenser and Mr. Birks and 
myself were down there I tested the lacing with my hammer, and they sang as if they 
had an awfully good pull on them, and again when Mr. McLure and myself were 
down we examined those lacings very carefully, especially in chord A-9-L, and both 
top and bottom were examined, every rivet we looked to see if there was any bend 
or if it was cracked any place, if they were humped or sagged or bent in any direction, 
and we could not discover any evidence that they were distorted the least bit with 
the exception of one loose rivet. 

Prof. Kerry.—Taking any one of the chords in that lacing, were both members 
strained or was one tight and the other loose? 

Mr. Kintocu.—My recollection is that they were all strained, they all sounded 
high. 

Prof. Krerry.—Both arms of the ‘X’ and the straight cross piece as well? 

Mr. Kintocu.—Yes, sir. 

Prof. Kerry.—And the riveting was all in good condition with the exception of 
this one loose rivet. 

Mr. Kinitocu.—Yes, sir. 

Prof. Kerry.—Are you clear as to whether that rivet had always been loose or 
not? 

Mr. Kintocu.—No, sir, I know positively it was tight before. 

Prof, Kerry.—How long before? 

Mr. KintocH.—You mean how long was I sure it was tight before? 

Prof. Kerry.—Yes. 

Mr. Kintocu.—I could not say that but I know it was tight that one time, because 
I have tried it several times. 

Prof. Kerry.—You made an inspection of it? 

Mr. Kintocu.—The reason is there had always been a little short chain bend in it 
and I always watched it. I remember doing it two or three times, but would not say 
whether it was a month or two weeks before the accident. 

Prof. GALBRAITH.—Which rivet was this? 

Mr. Kintocu.—The rivet in the west centre rib in that cross angle. 

Mr. Hotaate.—In the angle running at right angles to the chord? 

Mr. Kintocu.—Yes, sir. 

Mr. Houieatre.—That was a shop rivet? 

Mr. Kintocu.—No, that was a field rivet, that angle had been cut off and put on 


Mr. Houeate.—Can you locate the last rivet referred to? 
Mr. Kintocu.—It is the second tie angle down from the cover plate over splice 
8 and 9, and it is in the west centre rib, the only one rivet there. 
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Prof, GaLBrairH.— What do you mean by the tie angle? 

Mr. Kintocu.—tThe cross angle. 

Prof. GALBRAITH.—A straight one? 

Mr. Kintocu.—The straight one that crosses. 

Prof. GALBRAITH.—It is in that piece and in the west centre rib. 

Mr. KintocH.—Yes, sir. 

Prof. GALBRAITH.—You said that that rivet was a field nee how did that happen ? 

Mr. Kintocu.—There were some angles that we cut off at the time it was repaired 
and replaced. 

Prof. Kerry.—So far as you know, Mr. Kinloch, ietler the discussion as to the 
advisability of moving out the traveller, there was no definite action taken in the way 
of saying either that the traveller should be moved out or that the traveller must not 
be moved out by any officer of the Quebec Bridge Company. 

Mr. Kintocu.—No, sir, I do not know of any. 

Prof. Kerry.—Do you know, Mr. Kinloch, what grounds Mr, Yenser had for decid- 
ing to move the traveller out on Wednesday morning, when it had been understood on 
Tuesday towards noon, that it would not be moved until he got specific orders ? 

Mr. Kintocu.—No, sir, I do not. 

Prof. Kerry.—So far as you know, no instructions concerning that chord reached 
Mr. Yenser in that time? 

Mr. Krintocu.—You mean from Pheenixville? 

Prof. Krerry.—From any source? 

Mr. Kintocu.—I do not know. 

Prof. Kerry.—Do you know if he got any information from anywhere. 

Mr. Kintocu.—I do not know a thing about it. 

Prof. Krerry.—You had absolutely no communication with him, and know nothing 
of his reasons ? 

Mr. Kintocu.—No, sir, I did not speak to him about it at all. 

Prof. GALBRAITH.—Did you ever hear why he removed it before he received instruc- 
tions? 

Mr. Kintocu.—No, sir. 

Mr. Stuart.—I understand that Mr. Birks had made some calculations as to the 
additional strain that would be put on the structure if it were moved, both Mr. McLure 
and Mr. Birks. I understand that was done and the results were communicated to Mr. 
Yenser ? 

Prof. Kerry.—Can you produce evidence of that? 

Mr. Sruart.—Mr. McLure will be able to give evidene of that. 

Mr. Kintocu.—Mr. McLure and Mr. Birks made some calculations, but I do not 
know whether that influenced him to move “the traveller or not. They made calcu- 
lations that it would only increase the stress in that No. 9 chord a certain per cent, but 
he was still of the opinion after the calculation was made that something was seriously 
wrong, there. 

Prof. Kerry.—You know that definitely ? 

Mr. Kintocnu.—Well, that was his talk. 

Prof. Krrry.—You mean you heard the talk yourself? 

Mr. Krytocu.—Yes, sir. 

Prof. GALBRAITH.—You heard him say so? 

Mr. Kiniocu.—Yes, sir, we were talking together. 

Prof. Kerry.—You also know, from what you have heard of the general conver- 
sation, that it was clear to everybody that the moving forward would increase the 
strain on the member ? 

Mr. Krntocu.—Yes, sir, they have the figures for that, Mr. McLure. 

Prof. GaLBrAiruH.—The engineer would probably make the calculations to deter- 
mine the increase in stress for each time the traveller was moved out? Do you know 
whether that was the practice or not? 

Mr. Kintocu.—Well, Mr. McLure ean tell you more about that. 
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Prof. Kerry.—Do you know to what extent the condition of the chords was a 
matter of general knowledge among the bridge men, and on what dates? 

Mr. Kintocu.—Well, I guess Wednesday after we had measured there was a 
general talk among a good portion of them, although some of them did not know it 
next morning, when they moved the traveller out. I spoke to Worley, and he did not 
know of it. That was Wednesday morning, and we measured Tuesday. I also spoke 
to his assistant foreman, I do not know what his name is, his nickname is ‘ French- 
man.’ I had a number of men ask me about it as I was going around; they asked 
me and would say: How about that chord? But they all generally were referring to 
the chord in the cantilever arm. 

Mr. Sruart.—Worley’s ignorance would be accounted for by the fact that he was 
not there on Tuesday, he was sick? 

Prof. GAtBrairH.—Which of these chords do you think the men feared the most, 
or talked most about? 

Mr. KintocH.—Most of the inquiries they made of me referred to the chords in 
the anchor arm. 

Mr. Houeate.—Was this a matter of general conversation ? 

Mr. KintocH.—It would not be with me, but among the riveters 

Mr. Houcate.—Amongst the men ? 

Mr. Kintocu.—I cannot say, as I was not mixed up with any gang, but I know 
a good many asked me about it, so I presume it must have been. 

Prof. Krerry.—Did any officials of the Canadian government visit the bridge for 
inspection purposes ? 

Mr. Kintocu.—There is a Mr. Johnston. 

Prof. Kerry.—There is a Mr. Johnston, yes, connected with the government? 

’ Mr. Kintocu.—He has been out there I do not know how many times. 

Prof. Kerry.—Officially ? 

Prof. Krerry.—I suppose he was official. 

Mr. Houeate.—Alone? 

Mr. Krntocu.—No, I think Mr. Hoare was with him both times, if I am not mis- 
taken, that I saw him. 

Prof. Kerry.—That is to say, the visits were very rare? 

Mr. Kintocu.—I do not know; lots of times I would be on shore for half a day 
at a time. He might be there and go and I not know. 

Prof. Kerry.—If a man was coming out to inspect the bridge and you were on 

the bridge you would probably see him, would you not? 

Mr. Kiniocu.—I think I would, yes. 

Prof. Kerry.—What I wanted to get at was whether a was any regular out- 
side inspection system existing that you know of. There would be then no one with the 
exception of the inspectors of the Quebec Bridge Company and the officers of the 
Phenix Bridge Company who would be in a position to know anything that was 
happening ? i 

Mr. Kintocu.—No, I do not think so. 

Mr. Hoxieate.—When Mr. Johnston visited the bridge, what sort of an inspection 
did he make? 

Mr. Kintocy.—Well, sir, I do not think he made much of an inspection. He did 
not come out, he was down on the ground and did not come out to see; he could not 
climb on a span. 

Mr. Hoxgate.—Did you ever accompany him bee the structure? 

Mr. Krntocu.—No, sir. 

Prof. Kerry.—Have you told us now of every defect that has come to your 
notice, Mr. Kinloch, to the best of your recollection ? 

Mr. Kintocu.—I think I have; I do not think I can remember any more. 

Mr. Sruart.—Mr. Haley, in his evidence, is reported in this way: ‘ (The witness 
indicated the splice marked No. 9 on the Quebec side of the cantilever arm of the 
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lower chord.)’ Later on he said that it was bulging out on both sides. I would like 
to ask Mr. Kinloch what was the condition of that particular piece, whether it was 
bulging on both sides. 

Mr. Hoteate.—It has been stated, Mr. Kinloch, that the splice on the chord No. 
9 on the Quebec side of the cantilever arm was found to be bulging out on both sides? 

Mr. Kintocu.—It is the same joint I described. 

Mr. Hoxieate.—It is the joint between 8 and 9, and the witness says it was bulg- 
ing. He was asked: ‘What was bulging actually? What part of the splice?” And 
the witness said: ‘ All the webs and the chord. There were four webs in this chord, 
two outside ones and two centre ones; they were all giving way. The two outside ones 
were going out.’ 

Mr. Stuart.—He also says that the inside web was bending. What I want to 
know is whether that is an accurate statement, whether the webs were bending in 
a different way, one towards Montreal, and one towards Quebec, which of course does 
not correspond with that? 

Mr. Kinuocu.—It does to a considerable extent. The only difference I can see 
in Haley’s and mine is that Haley said it occurred in both, and mine only in the 
one, No. 8. 

Mr. Stuart.—He says there is a bend in the web and not in the splice at all; he 
says the inside web was bending towards Montreal. 

Mr. KintocuH.—That is in the web. 

Mr. Stuart.—As I understand, he is not speaking of the splice, but of the web 
later on. 

Mr. HotcGaTte.—Do you agree with Mr. Haley’s description of the bends in chord 
No. 8-R in the cantilever arm? 

Mr. KintocH.—No, sir. 

Mr. Hoieate.—As shown on Exhibit 27-B? 

Mr. Kintocu.—That is this bend here (indicating), the shape of it is what you 
mean; I do not agree with it. The difference between Haley’s description and mine 
is that my bend goes in there (indicating) and he has a straight bulge out on both 
chords, and mine bulges out at the end the way I. understand it. 

Mr. Davinson.—Mr. Haley simply intended to indicate, I take it, by this line 
here (indicating) that on this side of this web there was a bulge outwards; you see 
that is down the river towards Quebec, that on that side of this web there was a slight 
bulge outwards towards Montreal. This does not mean at all that it is as large as 
these two lines indicate (pointing to Exhibit 27-B). 

Mr. Hoiaate.—Did not Mr. McLure make accurate measurements of that chord? 

Mr. Kintocu.—F rom the cover plate only, and Mr. Birks. 

Mr. Hoiaate.—We will call on Mr. McLure later to produce the exact figures. 
You were speaking of the inspection of the work just now, Mr. Kinloch, can you say 
how often Mr. Hoare inspected the work? 

Mr. Kiytocu.—No, I cannot. 

Mr. Houieate.—Was it frequent? 

Mr. Kintocu.—Yes, he was out there at least once a week. Some weeks he would 
be out there pretty near every day, and I suppose there have been weeks when he has 
not been out once. 

Mr. Hoicatrt.—On these inspections would he accompany you over the structure? 

Mr. KintocH.—Sometimes me and sometimes Mr. McLure, whichever one hap- 
pened to be at leisure at the time. 

Mr. Houcatre.—And was that an inspection of the structure or an inspection of 
the structure made from the track? 

Mr. Krytocu.—An inspection of the structure made from the track and inquiry 
from us how things were getting on in regard to different points. 

Mr. Honcatr.—Was the method of erection of the anchor arm clearly stated in 
the blue prints that were prepared in advance by the Phenix Bridge Company? 
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Mr. Ktntocu.—Yes, sir, they were changed in some details only. 

Mr. Houeate.—Were those instructions carried out with those exceptions as far 
as you know? 

Mr. Kinitocu.—Yes, sir. 

Mr. Houcate.—And you were there all the time? 

Mr. Kintocu.—Yes, sir. 


Mr. Kinitocu.—Yes, sir. It was an excellent good rig for doing the work. 

Mr. Houieate.—And what were these small exceptions that you referred to? 

Mr. Kintocu.—Why, in setting the first steel, some of the lighter members, they 
had some of the heavier blocks detailed to drift them over; the particular changes 
that we noticed were in this; instead of using these blocks that took an hour or an 
hour and a half to take off, they drifted them over with small tackle. 

Mr. Houeate.—That was just something that might arise? 

Mr. Kintocu.—Through the work. Pretty nearly everything was covered in the 
plans as first got out, the hooking on of every set of appliances was shown exactly 
and the position of it and what you had to use; in fact you had simply to follow 
instructions and the thing would get there itself if you followed the lines laid down. 

Mr. Houicate.—Then the instructions were sufficiently minute with regard to the 
placing of the lower chord system, to enable the working gang to do the work with 
precision ? 

Mr. Kintocyu.—Yes, sir. 

Mr. Houeate.—That applies generally to the whole of the anchor arm, and would 
you say that the same applied to the whole of the structure? 

Mr. Kintocu.—Yes, I do not know of any changes; if they were made they were 
very minor. 

Mr. Hoiteate.—Would it be a big job or a small job to lay out beforehand all 
these detail processes ? 

Mr. KintocH.—It must have been an awful job. 

Mr. Hoigate.—Complicated ? 

Mr. Kintocu.—Very complicated, yes, sir. The erection was practically all done 
in the office before it was put in the field. It must have taken a year of preparation 
to get the plans out because every single member had its own plan, where it was to be 
hooked on and what falls were to be used, and when one set of falls was to be taken 
off and another put on. All these little things were gone into minutely, especially 
on the important members, and they had special attachments for moving everything 
figured out ; they did not go by guess on anything except the very lightest members, 
‘such as the truss floor beams, and things like that that weighed less than five tons. 

Prof. Kerry.—You could say that the men who prepared those plans thoroughly 
understood bridge erection ? 

Mr. Kintocnu.—Yes, sir. 

Prof. Kerry.—And gave their very best ability to preparing the plant and the 
plans for that erection ? 

Mr. Kinitocu.—Yes, sir. 

Mr. Hoteate.—When you speak of the plant, you mean what, the travellers and 
all the handling apparatus ? 

Mr. Kintocu.—Yes, sir. 

Mr. Houeate.—And that was included in your description of the general scheme 
as being well designed ? 

Mr. Kiniocu.—Yes, sir, I criticised the electric hoists in the start- off, I did not 
like them, but they panned out to be all right. 

Mr. Houeate.—All the handling machinery was there that was required ? 

Mr. Krntocu.—Yes, sir, in abundance. 
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Mr. Hotcare.—And was there anything that was required for the carrying out of 
the work that was not used ? 

Mr. Kixtocu.—I cannot think of anything that I could have done any better with. 
Mr. Hoteate.—In other words, the whole ground you think had been fully 
covered 4 

Mr. Kinitocu.—Yes, sir. 

Mr. Hoteats.—And would you put it in this way, would you say that all contin- 
gencies had been provided for ? 

Mr. [antocu.—I think that would be a very good way to express it. 

Mr. Horeate.—Notwithstanding that it was an exceptional piece of work ? 

Mr. Kintocu.—Well, if it had not been an exceptional piece of work it would not 
have required all that preparation. 

Mr. Houcare.—Then, notwithstanding its exceptional character, everything had 
been fully provided for in your opinion ? 

Mr. Kintocu.—It had ; right on the ground they had Mr. Birks who was the—— 
Mr. Houcatre.—I am speaking of the plans and appliances. 

Mr. Kiytocu.—I am speaking of him because he was capable of getting them out 
on a moment’s notice. He was the best man on erection I ever saw. 

Mr. Houicate.—Mr. Birks was ? 

Mr. Kintocu.—Yes, sir. 

Mr. Horaate.—With regard to the progress of riveting, Mr. Kinloch, did you 
make reports ? 

Mr. Krytocu.—Only daily to Mr. McLure. 

Mr. Hotcatre.—Were they in writing or did you just give him a memorandum at 
the end of the day ? 

Mr. Kintocu.—I gave him a memorandum at the end of the day, they were in a 
book, and he copied them off into a diary. 

Mr. Hoicatre.—Not a formal report. 

Mr. Kixiocu.—No, just how many gangs were riveting and hew many rivets they 
drove. 

Mr. Houcate.—So if any report exists on riveting it would contain the informa- 
tion you gave to Mr. McLure ? 

Mr. Krxntocu.—Yes, sir. 

Mr. Hoieate.—When joints were bolted up, Mr. Kinloch, whose instructions were 
necessary in order that the riveting might be commenced and carried out ? 

Mr. KrintocH.— Mine. 

Mr. Hotcate.—From whom did you get those instructions ? 

Mr. Kiniocu.—Why, the little green books of the Phenix Bridge Company had 
the general instructions for riveting. 

Mr. Horicate.—But as to the time when that should be done ? 

Mr. Krxtocy.—That was at my own discretion. 

Mr. Houcatre.—That was left to your judgment ? 

Mr. Kintocu.—Yes, sir. 

Mr. Horcate.—How did you understand that that responsibility devolved on 
you ? 

Mr. Krytocn.—It devolved on me only this much, that I was to judge of when a 
certain condition existed in a member. The orders were to rivet certain members 
when they came in perfect contact, and I was the judge of when they were in perfect 
contact. They could not be riveted before they were in perfect contact, so I generally 
called Mr. McLure in on a matter before we riveted. 

Mr. Houcatr.—You understood that as part of your duty then ? 

Mr, Kintocu.—Yes, sir. 

Mr. Hotcatrt.—As to parts in the field joints near'their final position, did you find 
it necessary from time to time to change the bolts from a smaller to a larger size? 

Mr. Kintocu.—In some of the members, yes, sir. Not all of them. 
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Mr. Houtcgate.—Have you any reason why it was not general? 

Mr. Kintocu.—Well, it depended a good deal on where the member was and what 
sized bolts were in it before. 

Mr. Hoxcate.—Then was it the rule that the smaller bolts had to be used first? 

Mr. Kintocu.—Put in just as big a bolt as they could get in the hole. 

Mr. Houcate.—Then was the inspection frequent enough and complete enough to 
detect the time at which these bolts should be changed ? 

Mr. Kintocu.—Well, there was no movement you know, the movement all came 
you might say together, when it began to pick and from that forward. 

Mr. Hotcatr.—That is there was a regular movement as the work progressed on 
the cantilever arm? 

Mr. Kintocu.—After a certain period, no, sir; there was not much movement until. 
we got quite a way out, I forget exactly which panel. Mr. McLure can tell you that, 
but the joints commenced to close and really it is hard for me to remember that. It 
is all down in record and you can get it better from Mr. McLure than I can give it to 
you. 

Mr. Houieate.—Was there always a sufficient force of riveters on the work? 

Mr. Kintocu.—Oh, yes, sir, on this work the riveting was on the bottom chord, 
mostly all compression members, very few tension members, and as far as I was 
personally myself concerned, I would just as soon not have seen any of it riveted up to 
now, outside of a few tension members in the bridge. 

Mr. Hotcatr.—So at any rate there was no lack of riveters? 

Mr. Kiytocu.—Oh, no, they always had men. They used to work them into other 
work, they were always there to fall back on to replace men in the raising gang, if a 
man in the raising gang should stop work they could take a few from the riveting 
gang. 

Mr. Hotcate.—There was always a sufficient number of riveters to keep the rais- 
ing gang full? 

Mr. Krnitocu.—Yes, sir. 

Mr. Houieate.—After the wreck of the bridge, Mr. Kinloch, I understand that you 
identified certain members and marked them prior to their being photographed ? 

Mr. Kintocu,—Yes, sir, I helped. 

Mr. Honcate.—You are sure that the identification, as far as it went, was correct? 

Mr. Kintocu.—With one exception. 

Mr. Hoieate.—Which was that? 

Mr. Kintocu.—That is that the picture marked chord 9-L west rib should be west 
centre rib. That is on that photograph. It should be west centre rib A-9-L (Photo- 
graph was marked in accordance with Mr. Kinloch’s directions.) That is correct. 

Mr. Horcate.—I will put in this series of 24 photographs. (Photographs put in 
and marked Exhibit No. 34.) You assisted in taking the photographs numbered 
Exhibit 34? 

Mr. Kintocu.—Yes, sir. 

Mr. Horcate.—I understand that you tcok certain photographs yourself? 

Mr. Kiwwiocu.—Yes, sir. 

Mr. Honcarze.—These 21 photographs (referring to a number of photographs) are 
the ones you took yourself? 

Mr. Kintocu.—Yes, sir. 

(Photographs put in and marked Exhibit No. 35.) 

Mr. Hoieate.—We are through with Mr. Kinloch. 

Mr. Davipson.—There is one point on which I would like a question to be put te 
Mr. Kinloch: Has he formed any opinion as to the point at which the break occurred 
in the bridge when it fell. 

Mr. Houcate.—No, I won’t ask that. 

Mr. Davinson. LOt course, it is a suggestion to the Commission. 

Mr. Houcgate.—We must form our opinion on the evidence we get. 
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Mr. Davipson.—What occurs to me is this: Mr. Kinloch is a gentleman of wide 
experience in this kind of work. Although not an engineer he certainly must have 
acquired a vast amount of knowledge and he has shown that he has done so in his 
examination. He is intimately connected with this work, he actually saw the bridge 
fall and as a matter of fact he has already stated at the coroner’s inquest, where in 
his opinion, this break occurred. I can quite conceive that it would not in any way 
bind the Commisisoners. It would simply be an expression of opinion by him in no 
way binding upon the Commissioners in arriving at a conclusion as to where that break 
occurred. At the same time it does appear to me that it would be useful to have the 
opinion of a man like Mr. Kinloch on that point, who was an eye-witness to the fact. 

Mr. Houcate.—If we can see anything to assist us in asking Mr. Kinloch’s 

- opinion, Mr. Davidson, we will not hesitate to ask him, but you can see from the 
nature of the examination of Mr. Kinloch, that we have tried to extract everything 
he knows. 

Mr. Davipson.—Certainly, there is no doubt about that. 

Mr. Houeate.—And short of asking him the question you have just asked, we have 
asked him pretty nearly everything; so that we feel that we have the benefit of Mr. 
Kinloch’s knowledge of the conditions and we also feel that he has not kept anything 
from us. 

Mr. Davipson.—I do not think he has. 

Mr. Hotcgatre.—Let us leave that entirely as it stands, Mr. Davidson, for a little 
while. If there is any object to be gained by asking Mr. Kinloch that at a later period 
we will do so. At the present time I think it would be out of place. 

Mr. Davipson.—All right, sir. 


Witness retired. 


Mr. Hoare, recalled : 


Mr. Houicare.—Here are some documents from your company. Can you deposit 
those ? 

Mr. Hoare.—I will deposit this agreement between the Government of the pro- 
vince of Quebec and the Quebec Bridge Company of the 27th November, 1900 
(Agreement filed and marked Exhibit No. 36), and this agreement between the City 
of Quebec and the Quebee Bridge Company dated September 22, 1900. (Agreement 
filed and marked Exhibit No. 37.) 


Witness retired. 


Commission adjourned to meet to-morrow (Saturday) at ten a.m. 


TWELFTH DAY. 


QuEBEC, Saturday, September 21, 1907. 


The Commission resumed at ten a.m. 


Mr. KInN1oo#, recalled : 


Prof. Kerry.—Mr. Kinloch, we have evidence here that was given by a witness— 
Delphis Lajeunesse—which we do not quite fully understand. Perhaps you could 
explain to us just what the witness was doing at that time. I will read you over his 
evidence first of all. The evidence as quoted here is not exactly my 
recollection of what lLajeunesse said. He told us that he was bolting 
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on some splice bars and was standin gup on top of a wooden box for the purpose of 
hitehing on his tackle to lower a box of tools down to his brother who was down below 
him. There came a sudden jerk on the bridge and he was thrown down in the box that 
he was standing on. He got up and turned around and looked at the traveller and 
saw that the traveller was standing there all right; then, he looked at the Quebec truss 
of the anchor arm and he saw that it was falling towards Quebec. Then, the whole 
bridge fell and he hung on to the bridge and retained his place until it got down. As 
a matter of technical fact indicating the character of the failure the evidence is very 
important, and if you would describe to us just as nearly as you can make out exactly 
what he was doing at the time it would assist us. 

Mr. Kintocu.—The only splice where it is riveted there is what we call a little 
buck brace or cross frame for a stiffener inside of the splice (indicating point L on 
Exhibit No. 26). In all of the splices it is the same. This is left off and he was 
bolting this on. 

Prof. Kerry.—They bolt on to what member ? 

Mr. Krntocu.—They bolt on to the cross member. They take off one of them in 
order to get in. 

Prof. Kerry.—That is speaking of P-2 post ? 

Mr. Kintocu.—Yes. 

Prof. Krerry.—The cross brace that they call the buck brace ? 

Mr. Kintocu.—Yes, I am not sure whether there was any place there—whether 
there was any turn bolt that he could put in, but there were different places where 
they could not drive the rivets where they would put in turn bolts,and they would 
fasten the tackle on the diagonal to lower the tools down. His brother was down below 
and he was letting his tools down to his brother. This box is about eight inches wide 
and eighteen inches long and five or six inches deep with a handle nailed across the 
top of it—a piece of board. 

Prof. Kerry.—He said he wag standing on his box ? 

Mr. Kintocu.—He may have been standng on his box to reach the tackle over his 
head. 

Prof, Kerry.—Where would he be standing ? 

(Mr. Kinloch pointed out the position evidently occupied by Mr. Lajeunesse.) 

Prof. Kerry.—He was probably standing on the cross strut running from P-2-R to 
P-2-L and ending near the point marked L on Exhibit 26 4 

Mr. Kintocu.—Yes, sir. 

Prof. GALBRAITH.—On. the cross strut between P-2-R and P-2-L ? 

Mr. Kiniocu.—Yes, sir. 

Prof. GALBRAITH.—Close to P-2-R ? 

Mr. Kintocu.—He must have just moved there because he was near there a few 
minutes before. They also cleaned up the bolts that were there and let them down. 
In fact they were finishing up. 

Prof. Kerry.—He would probably up-end his box to reach the tackle ? 

Mr. Kintocu.—No, sir, I do not know ne he would; it would be too little a box 
to up-end and stand on. 

Prof, Kerry.—Well, then, the jerk that gees him down would probably have only 
dropped him four or five inches ? 

Mr. Kiytocu.—I do not think he would have stayed there if he had got very 
much of a jerk. 

Prof. Kerry.—His feet would drop in the box. He was probably standing on the 
edge of the box. 

Mr. Kintocu.—I do not know if you could get your feet in this box or “ih I 
understood him to say that he dropped en his box. 

Prof. Kerry,—He could see the lines of the big traveller from there ? 

Mr. Kintocu.—I do not know if he could very distinetly—no. He could ‘see 
that the traveller was there all right. 
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Prof. Kerry.—That is all that he said. 

Mr. Kintocu.—He could see probably the top part and he could probably see the 
little traveller better than the big traveller. There is a big mass of transverse brac- 
ing all through there. 

Prof. Kerry.—He could see the Quebec ees of the anchor arm very fully? 

Mr. KrntocH.—Yes. 

Prof. Krerry.—Then, referring to another point, what was the condition of the 
riveting on the main diagonals ? 

Mr. Kinitocu.—50s and 5 ? 

Prof. Krrry.—Yes.. 

Mr. Kiytocu.—The two top splices down from the centre post were riveted com- 
plete, the next splice had no rivets (that is in the anchor arm)—none whatever and 
the joints were open about—well, from 7sth to a.quarter of an inch, just guessing. 
I never measured; I was not close, but the next splice down on the Quebec side was 
riveted complete. On the Montreal side the inside of the truss was riveted and the 
outside lacked about veth of an inch of being close. That is all the splicing. 

Prof. Kerry.—lIs that loose splice you mentioned right down at the foot of the 
diagonal ? 

Prof. Kintocu.—No, it is right at the top. 

Prof. Krerry.—How about the connection with P-4 ? 

Mr. Krnuocu.—That ts a pin connection. 

Prof. Kerry.—Right where the main diagonal Ley ced with P-4 there was in 
that truss a horizontal brace running across the pier connecting with the cantilever 
arm. 

Mr. Krytocu.—Right at the end of it ? 

Prof. Kerry.—Yes ? 

Mr. Kintocyu.—Yes, sir. 

Prof. Krrry.—Was that riveted up? 

Mr. Kinitocu.—No, sir, it was entirely loose. 

Prof. Krrry.—It was in place but not fastened ¢ 

Mr. KinitocH.—Not fastened. 

Mr. Houcatrt.—At what point? 

Mr. Kintocn.—P-4. 

Prof. Kerry.—Was it otherwise fastened ? 

Mr. Kiniocu.—Riveted at the other end. 

Prof. Kerry.—Was it riveted to tite T-5-Z members there? 

Mr. KintocH.—Yes, sir. 

Prof. Kerry.—Was it riveted to the main post? 

Mr. KinitocuH.—Yes, sir. 

Prof. Krrry.—So that it was practically finished except for one connection at 
the end of P-4 in the anchor arm? 

Mr. KiInLocu.—Yes, sir. 

sxrof. Kmrry.—Why was it left loose? 

Mr. Kinitocu.—According to instruttions to provide for the movement of the 
centre post going ahead. 

Prof. Kerry.—It had not yet settled in its final position ? 

Mr. KintocuH.—No, sir. 

Prof. Kerry.—Was it getting nearly into such a position that it could be riveted 
up finally? 

Mr. Kintocu.—No, the holes were too bad to do anything with it. 

Prof. Kerry.—They would be how much out? 

Mr. Kintocu.—I never had it up in positien enough to know for sure but I would 
say th-+ it would be a hole out anyway. 

*Prof. Krerry.—The whole width of a hole? 

Mr. Kintocu.—Yes, sir. 
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Prof. Kerry.—Which way—too long or too short? 

Mr. Kinitocu.—I think it was too long. I am not positive upon that because I 
did not pay much attention to it only I noticed it was out. 

Prof. Krrry.—It was not considered of very great importance? 

Mr. Kintocy.—No, sir. 

Prof. Kmerry.—Was that on both the Quebec truss and the Montreal truss? 
Mr. Kintocu.—Yes, sir. 

Prof. Kerry.—The members were in the same condition ? 

Mr. Kintocu.—The same condition. 

Prof. Kerry.—Was the main diagonal of the cantilever arm riveted up? 
Mr. Kinitocu.—-It had no rivets in it in place? 

Prof. Kerry.—Just bolted ? 

tur, KINLOCH.—J ust bolted. 

Frof. Krerry.—Full bolted? 

Mr. Kintocu.—Yes. 

Prof. Kerry.—Have you thought of anything you omitted to state in your evidence 
yesterday ? 

Mr. Kintocu.—Mr. Holgate asked me about chord 10-L and I had noticed a bulg- 
ing on the cover plate. 

Prof. Kerry.—Of the anchor arm? 

Mr. Kinutocu.—Yes, at the splice of chord 10 and 9, and I called the Indian’s 
attention to it and told him to put a couple of bolts in it and asked him how long it 
had been in there and he said that it had been there ever since they came. 

Prof. Kerry.—That is ever since the gang went there for the purpose of rivet- 
ing up that joint? 

Mr. Kinitocu.—Yes, sir. 

Prof. Kerry.—How long had they been working on the joint ? 

Mr. Kintocu.—I think they started on Saturday; I am not sure. Also at the 
foct of 10, when it was set, it was found that the ribs did not match and we cut a 
diaphragm. 

Prof. Kerry.—They did not match on the stub chord? 

Mr. Kintocu.—No; we cut a diaphragm, jacked the webs over, reamed the holes 
and held them over there with wedges. 

Prot. Kerry.—Reamed which holes ? 

Mr. Kintocu.—The holes in the diaphragm. The diaphragm was shop riveted in 
there and the ribs did not quite match. One of them was off from the other three. 

Prof. Krrry.—A matter of how much? 

» vy. Kintocu.—About a quarter of an inch. When Mr. Scheidel came there we 
called his attention to it and it was his instructions to do that. 

Prof. Krrry.—Then you field riveted it after you had reamed the holes out? 
You replaced the diaphragm with field rivets? 

Mr. Kintocu.—We replaced the diaphragm but whether it was field riveted or not 
I am not positive. I think it was left at the time; it was wedged there. 

Prof. Krrry.—How were the wedges inserted ? 

Mr. Kintocu.—A long thin wedge driven down between the end of the diaphragm 
and the chord rib. 

Prof. GALBRAITH.—To widen the space? 

Mr. Kintocu.—To widen the space. 

Prof. Kerry.—You spoke of ,Mr. Scheidel; we have not heard of him before as 
being on the bridge locally. How often did he visit the bridge? 

Mr. KintocH.—Only once that I can remember.: He may have been here twice, 
but he was here for quite a while at one time. 

Prof. Kerry.—He did not come up in: any specific connection, but was simply 
visiting the works ? 
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Mr. Kintocu.—I really do not know what he did come up for or whether he just 
came up on a visit. 

Prof. Kerry.—While he was on that visit this particular detail was referred to 
him ? 

Mr. Kintocu.—Yes, sir. 

Prof. Kerry.—If I remember rightly, Mr. Scheidel was responsible for all the 
detailing of the bridge? 

Mr. Kintocu.—I understood so; yes, sir. 

Prof. Kerry.—Did you notice whether the Indians put the bolts | in tnat you 
directed on that cover plate? 

Mr. Kiytocu.—No, I do not believe I did. 

Prof. Kerry.—You gave them that direction what day? 

Mr. KintocnH.—Wednesday, I think. 

Prof. Kerry.—They were then working on the joint between 9 and 10? 

Mr. Kintocu.—Yes. 

Prof. Kerry.—The bulge was on the upper end of 10% The plate had lifted? 

Mr. Kintocu.—Yes, the plate had lifted at the lower end of No. 9? 

Prof. Kerry.—The lower end of No. 9 resting on No. 10? 

Mr. Kintocu.—Do you mean that the plate was solid on No. 10? 

Prof. Kerry.—Yes. 

Mr. Kixtocu.—I am not positive about that. It may have been up a little but 
not quite as much as it was at the upper end of No. 9. 

Prof. Kerry.—How would you detect a defect of that kind? 

Mr. Kintocu.—By looking down through the hole. 

Prof. Kerry.—The bolts were out? 

Mr. Kryitocu.—What called my attention to it was that I cautioned them about 
taking the drift pins out, and told them why I wanted the drift pins left in, and I 
just looked through the hole and saw the plate was up. I told them to draw that 
plate down. 

Prof. Kerry.—A matter of how much, do you suppose? 

Mr. Kintocn.—A quarter of an inch. 

Prof. GaLBRAIrH.—Was that the condition all across the chord of the plate away 
from the angle iron all along the chord on the four ribs? 

Mr. Kixtocu.—No, it was bolted on the edge and in the centre they only had 
drift pins in because it is about five feet to reach up and you cannot hold the bolt - 
to put it in without special preparation and the instructions are to put drift pins in. 

Prof, GaLBrairH.——What was the space between ? 

Mr. KintocH.—I suppose it was a gradual hump from one to the other; it was 
not a short bend or kink. 

Prof. Krerry.—On the opposite edges it would probably be drawn down tight? 

Mr. Krntocu.—Yes, sir, it was drawn down tight. 

Prof. GALBRAITH.—A_ gradual curve from one edge to the other showing the big- 
gest space in the middle? 

Mr. Krntocu.—Yes, sir. 

Prof. Kerry.—On the opposite side the joint was full riveted on 9 and 10? 

Mr. Kiytocu.—Yes, that gang had just moved over. . 

Prof. Kerry.—That is on the Quebec side? 

Mr. Kintocu.—Yes. 

Prof. Kerry.—Do you think you have told us, Mr. Kinloch, every indication that 
you know of that could help us to find out the cause of the failure? 

Mr. Krytocu.—To the best of my memory, I have. There may be some small 
things in there, but I did not think they would have any bearing on the thing. There. 
may be some little errors in there that I have not thought of. 

Prof. Kerry.—Every reason you have got for forming personal opinions you 

have given to us? 
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Mr. Kintocu.—Yes, sir. I might say that there was a slight error in punching 
in the anchor section of the main diagonals, but they would not have anything to do 
with it. That joint was completely riveted up, but there were some holes that were 
bad; in fact they were blind, and we had to put some re-enforcing plates on that. 
Mr. McLure has a sketch of the plate which will show that. 

Prof. Krerry.—That is on the main diagonal? 

Mr. Kiniocu.—Yes, sir, on the Montreal side. 

Prof. Kerry.—In the evidence given by the witness, Alexander Beauvais, he 
mentioned that directly previous to the accident his working partner saw one rivet 
right on that 9 and 10 joint broken and very shortly afterwards another one broke. 
In ordinary practice is the failure in a comparatively short time after driving of 
field rivets a usual thing? 

Mr. Kintocu.—No, it is not a usual thing, but it happens sometimes. 

Prof. Kerry.—It happens sufficiently frequently for you to assume that the fault 
is in the rivet generally? 

Mr. Kintocu.—Generally we do not pay any attention to it. You might hear 
some remark about it by the gang driving the rivets, but it would not alarm anybody. 

Prof. Kerry.—You would lay the blame on the men driving the rivets rather than 
om the structure? 

Mr. Kiniocu.—Yes, sir, you would think that it was in the rivets, not in the struc- 
ture. 

Prof. Kerry.—And if you saw two going close together you would still not be 
alarmed ? 

Mr. Kintocu.—I do not know; no. 

Prof. Kerry.—In addition he said that they saw the ribs bending away rae the 
cover plate. 

Mr. KintocH.—The side cover plate? 

Prof. Kerry.—I imagine the cover plate of the rib he was working on. He was 
working on one of the two inside ribs. What would you have thought of that? 

Mr. Kintocu.—lIf I had seen it I would have been going yet. 


Witness retired. 


Mr. McLorg, recalled. 


Prof. Kerry.—I think you might just go over the different points as Mr. Kinloch 
did. First of all, tell us about each of the unexpected happenings that came to your 
notice on the bridge and what was done in regard to them? 

Mr. McLure.—I could be able to do that better out of my books. 

Prof. Kerry.—Are the books in. the possession of the Commission just at present ? 

Mr. McLure.—No, sir, they are right here. 

Prof. Krerry.—Take your books, please? (Witness aroduial a note-book.) 

Mr. Houeate.—Is that a private note-book ? ; 

‘Mr. McLure.—No, sir. 

Mr. Horeatre.—Has it got the information ? 

Mr. McoLure.—It has’ got a record of the things I found on the bridge. I think 
very nearly everything is in there. There may be a few things I have in my diary 
that I have here and there may be a few things that are not in here that will be in my 
correspondence with Mr. Cooper. I cannot attempt to recall all those things to mind 
now. The book is entitled, ‘Record of shop errors found in field during erection.’ 

(Note-book put in and marked Exhibit No. 38). 

Prof. Kerry.—By reference to the book you can go over your ground thoroughly ? 

Mr. McLurs.—I think so. 

Prof. Kerry—I think it would be well to have your own statement. 

Mr. McLure.—Do you want me to cover the ground that Mr. Kinloch covered too, 
because everything he stated to you I have seen myself. 
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Prof. Kerry.—Very largely, Mr. McLure, because in a good many cases Mr. Kin- 
loch left his evidence incomplete for reference to you for the facts? 

Mr. McLure.—I have not got the dates down here (referring to Exhibit No. 38). 
The first thing I can remember that we came across in the erection that had to bé 
rectified was in the batten plates on the dummy chords A-O-O—R and L at the con- 
nection to the top of the post P-1-R-L. These batten plates interfered with entering 
the chords and we had to cut them off. We referred the matter to Mr. Cooper and 
the Phenixville office and we were instructed to leave them off. 

Mr. Hoieate.—It is a pity you cannot give the date of that. 

Mr. McLure.—lI will tell you when it was—September, 1905. 

Mr. Houraats.—Can you say that the exhibit is a record of all the shop defects 
found in the field? 

Mr. McLure.—Yes, shop defects and every other kind of defects. 

Mr. Houeate.—aAll ? 

Mr. McLure.—All except, as I said before, perhaps one or two that I have in my 
correspondence or diary that would not be in here, but I cannot think of any now that 
I have not included in here. 

Prof. Krrry.—lI think you were just taking up, Mr. McLure, a case that you 
considered it necessary to refer to a higher authority for advice? 

Mr. McLure.—This is on April 21, 1906. At the connection of diagonal A-T-4, 
with top chord of truss floor beam A-F-B-8 of the anchor arm 7 holes on each side of 
the diagonal A-T-4 did not match the holes in the floor beam. This was referred to 
Mr. Cooper and Phenixville, it was thought that it should be reinforced and a plate 
was furnished to put on over the connection plate and holes drilled through from the 
strut to the plate. 

Prof. Kerry.—A reinforcing plate was supplied, drilled in place and riveted? 

Mr. McLurr.—No, sir, it was never put on. Mr. Cooper said that it was not 
necessary. But it was provided by the Phenix Bridge Company. 

Prof. Krerry.—Provided but not put on? 

Mr. McLure.—Yes, sir. 

Prof. Kerry.—Were the holes, where necessary, left unfilled ? 

Mr. McLure—No, sir; the holes were drilled through the original connection, 
the plate without the re-enforcing plate, and riveted that way. In the connection 
between S-V-5-L on top of hanger A-U-T-5-Z-L of anchor arm, two horizontal rows 
of holes on the inside did not match by an inch and a quarter. These were the holes 
that connected the big truss anchor and the top splice plate on the hanger. A sketch 
was sent in to Phenixville by Mr. Birks, and a re-enforeement plate provided for that 
connection and riveted on there only recently. I have not the date for that. 

Prof. Kerry.—Will these sketches be among the file of plans? 

Mr. McLure.—lI have a sketch of it here. 

Prof. Kerry.—Put in by Mr. Hoare? 

Mr. McLurre.—Put in by Mr. Hoare. 

Prof. Kerry.—Mr. Hoare has supplied us with -the Quebec bridge plans. 

Mr. McLure.—No, I do not believe it will be. Then, as Mr. Kinloch has already 
said, there was a slight dish found on the top centre post section C-P-1-R and L after 
the brackets were riveted on. That was referred to Mr. Cooper and his suggestions 
followed in the matter when it was erected. 

Prof. Krrry.—What were the suggestions? 

Mr. McLure.—To get a certain percentage of bearing area before we allowed it 
to be erected. That is in the correspondence. 

Prof, Kerry.—His instructions were carried out? 

Mr. McLure.—Yes, sir. 

Prof. Kerry.—Did you note that joint at any subsequent time? 

Mr. McLure.—Yes, sir, I think I did. I remember looking at it—I do not remem- 
‘ber just what date, but this year some time. Of course, it was a joint between two 


MINUTES OF PROCEEDINGS 251 


SESSIONAL PAPER No. 154 


flat plates, and it was spliced up with these splices on the sides, so that practically all 
you could see were the corners. 

Mr. Krerry.—The spliced plates that you remember seeing in the two finished sur- 
faces were in good contact? 

Mr. McLure.—Yes, sir. At the time of the erection of that joint Mr. Birks and I 
took some thin steel feelers and went down in the sections, in the manholes in the 
two plates that come together, and slipped this in and around the edges to see how the 
bearing was actually. I have a record of that. The top cover plates over centre posts 
C-P-R & L that connect the top laterals on the cantilever arm side did not fit the con- 
necting angles in the post sections. On the west truss it was not a sufficiently bad fit to 
make any change in the metal, so that the holes were reamed. On the east truss in the 
connecting angles they were sent from Phoenixville in the blank, taken up there and 
drilled to fit. Mr. Kinloch has already mentioned a warp in the base plate of the 
east shoe that was found at the time of setting the shoe in August, 1905. It ran through 
in a longitudinal direction in the east half of the shoe, the maximum being xsths of 
an inch. This was reported, and the instructions were to watch it and see if the 
weight placed on the shoe would take that warp out. Subsequent inspection showed 
that the weight had taken the warp out, but not altogether. 

Prof. Kerry.—Were any repairs made? 

Mr. McLure.—No, sir. 

Prof. Krerry.—That was the joint between: 

Mr. McLure.—Between the top pedestal and the shoe. 

Prof. GatBraira.—That was a warp that was in it when it arrived and was deliver- 
ed at the bridge? 

Mr. McLure.—We did not notice it until we set it and compared it with the top 
plate of the pedestal. 

Prof. Kerry.—It remained to the end as a minor but permanent defect? 

Mr. McLurr.—TI could not say about the end; the last time I saw it it was not 
entirely up. We had instructions to plug it up with red lead or paint filler to prevent 
moisture getting in, and you could see in the squeezing out that it was settling and 
that it had not altogether closed. 

Prof. GALBRAITH.—What was the thickness of the plate? 

Mr. McLure.—I think it was a 38-inch plate planed down to 24 inches. In the 
transverse strut belonging to truss 4-B-F-B-9 of the cantilever arm—the bottom trans- 
verse strut—the end of the connection plates had to be chipped slightly in order to 
enter them in the connection at the feet of posts P-4. 

Prof. Kerry.—What date? 

Mr. McLure.—I have not the date for that, but it must have been in August, 
1906. They were chipped off and four rivet holes removed from one of the plates at 
the chord I refer to. The thickness was two plates, and reports were sent in in the 
regular way about it. 

Prof. Kerry —Whait would be the amount chipped off? 

Mr. McLure.—About 16 square inches. 

Prof. Kerry.—In length, I mean? 

Mr. McLure.—I have a sketch of it. 

Prof. Kerry.—I understand that the transverse strut was too long? (The witness 
here explained the detail of this alteration from his notes in Exhibit No. 38) and 
continued: On the end post of the cantilever arm at the connection to the north ends 
of the end bottom chords we found on the south side of the posts the plate lapping 
over the chord extended too far down and this was evidently a mistake in reading 
the drawing. The chord was chipped in the field to fit the post and a note sent of it 
to the shop and the posts for the north side we remodelled accordingly. in the tops 
of the end posts on the cantilever arm the outstanding legs of four vertical stiffener 
angles had to be chipped about an inch and a half to admit the connecting link for 
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the suspended span. I guess that is all. I did not read over all but those are all the 
ones that were rectified as I remember. 

Prof. Kerry.—In general, Mr. McLure, would you say that in all details the shop 
work was exceedingly satisfactory ? 

Mr. McLure.—Yes, sir. 

Prof. Kerry.—The. errors that you found either in the dimensions of members 
or in the provisions for riveting were very few ! 

Mr. McLure.—Very few indeed. 

Prof. Krrry.—And for the field riveting the holes were found to match well? 

Mr. McLure.—I cannot speak with as much authority on that as Mr. Kinloch, 
but considering the number of holes, I should say that they matched very well. 

Prof. Krerry—Mr. Kinloch mentioned two or three places where there were 
cracks in members. You might speak about them? 

Mr. McLure.—There was one crack in a finished plate for the bottom strut of 
truss floor beam F-B-8 at the foot of Post P-4 on the south anchor arm. It was noticed 
that the plate was cracked shortly after its erection and a report was made of it and a 
repair plate furnished and put in place. I do not recollect any other cracks except 
one or two lattice angles had the outstanding leg cracked on some of the transverse 
braces. 

Prof, Kerry.—No members were erected that were known to be cracked at the 
time, Mr. McLure? 

Mr. McLure.—No, sir. Yes, there was one transverse diagonal that had the out- 
standing leg of the lattice angle cracked; that was erected, a note made of it and the 
understanding was it was to be cut off and a new angle put on. 

Prof. Kerry.—Was that done? 

Mr. McLure.—No, sir, it has never been done yet; it is out on the end of the 
cantilever arm. 

Prof. Kerry.—Where would the record of that be? 

Mr. McLurr.—In another book there. (Book produced, filed, and marked Exhibit 
39). Shall I read it, about that lattice angle? 

Mr. Hoteate.—Yes, or note what page it is. , 

Mr. McLurr.—It is page 5 of Exhibit 39. ‘Transverse diagonal 671-T. 71 
south cantilever arm. Third lattice angle from the top bend on this diagonal has its 
outstanding leg cracked, and must be replaced.’ 

Prof. Kerry.—We had some evidence dealing with the crinkling up of the joint 
of a bend in the plates between the centre post'and S-P-5. 

Mr. MoLure. S-P-5, yes, sir. I had correspondenca with Mr. Cooper about that. 

Prof. Kerry.—Your correspondence with Mr. Cooper and Mr. Kinloch’s evidence 
cover that point perfectly. 

Mr. McLure.—Yes, sir. 

Prof. Krrry.—Then you have now covered all the actual difficulties that you 
noted, either by exhibits or your statements. 

Mr. McLure.—Yes, as near as I can recollect now. 

Prof. Kerry.—And there has been certain evidence given with regard to cracked 
plates in the vicinity of the base of the centre post? Different witnesses have men- 
tioned different plates as cracked. Can you give any evidence bearing on those? 

Mr. McLure.—I never saw any cracked plates there. 

Pror. Kerry.—How thoroughly and how often would you have inspected that 
‘part. of the bridge ? 

Mr. McCuure.—I cannot say exactly as to how often, but when I inspected it 
I inspected it thoroughly enough to see a crack of any magnitude at all. 

Prof. Kerry.—Will you gay positively that all the plates around the base of the 
‘centre post had been inspected since June 15 by you ? 

Mr. McCiure.—Yes, sir. 
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a Snes Kerry.—And that to your observation there was no crack in any one of 
hem ? 

Mr. McLure.—No, sir, not the slightest. 

Mr. Daviwson.—Might I suggest to the commissioners that the witness be asked 
if he could account in any way for the very positive statement made by three wit- 
nesses that they saw cracked plates ? 

Mr. HoteatR—Which witnesses ? 

Mr. Davipson.—Ouimet 

Mr. Hoteate.—Ouimet has not come before us. 

Mr. Davmson.—No, of course his statement was at the coroner’s inquest, but 
ithe other two, Davis and Lafrance, they were cross-examined on the point, they were 
asked if it was possible they could be mistaken, if they could have mistaken some- 
thing else for a crack and notwithstanding that they still maintained that it was 
eracks that they saw. I would like to know if Mr. McLure can account for that in 
‘any way. : 

Prof. Kerry.—What explanation would you offer of any appearances that could 
‘have misled these witnesses ? 

Mr. McLure.—The only explanation I could offer would be that they might have 
‘seen a crimp in the plate from Lafrance evidence; of course I cannot locate even the 
‘plate he saw it on. From Mr. Davis’ evidence the crimp and the crack that he said 
the saw are in exactly the same place. 

, Prof. Kerry.—Could you make a sketch\ as a matter of evidence showing a sec- 
tion through the plate right at the crimp to show how sharply the plate was bent 
there ? 

Mr. McLure.—I do not know from memory if I can. I can try it. 

Prof. Krerry.—Just a transverse section through the plate. 

Mr. McLure.—Yes, sir. 

Mr. Struart.—I am told that Mr. Edwards has an actual sketch of that crimp 
which was referred to Mr. Cooper; he can produce it. 

Mr. Houtcate.—Perhaps it would facilitate Mr. McLure’s explanation if some- 
thing like that were here. 

The witness made a sketch which was filed and marked as Exhibit 40. 

Prof. Kerry.—Would it be possible, Mr.McLure, that a crack in the paint would 
look like a crack in the plate itself ? 

Mr. McLure.—It might look like a hair crack, but not like a crack % of an 
inch wide. 

Prof. Kerry.—The evidence of the witness Davis was directed towards a narrow 
crack, not 2 of an inch wide. 

Mr. McLure.—Yes. 

Prof. Krrry.—Have you ever been misled personally by any such surface 


eracks ? 
Mr. McLure.—No, sir, not that I recollect; I always carry something around 


to scrape the paint off. 

Prof. Kerry.—Have you been misled to the extent of requiring to scrape the 
paint off to make sure ? 

Mr. McLure.—I do not remember any particular instance. 

Prof. Kerry.—Passing from errors and cracks, Mr. McLure, what can you tell us 
about the deformations of the members that have been observed ? 

Mr. McLure.—In all the compression members, especially those with heavy webs, 
we have noticed more or less deformation in the webs. 

Prof. Krerry.—That is in advance of erection? 

Mr. McLure.—In advance of erection, yes, sir. 

Prof. Kerry.—The deformation would amount to how much? 

Mr. MoLure.—I do not think in any case over three quarters of an inch and not 
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usually as much as half an inch. I do not remember the figures, we measured a 
few and sighted along a greater number. 

Prof. Kerry.—You would not be able to observe whether that deformation ran com- 
pletely across the ribs or not, your observation would be mainly confined to the upper 
surface, would it not? 

Mr. McLurr.—-The only way you could observe that would be by measuring thie 
ribs with a line, top and bottom. 

Prof. Kerry.—Was that done in any cases? 

Mr. McLure.—I do not remember except in the cases of the chords in place that 
we measured recently. 

Prof. Kerry.—Then to the best of your knowledge no members went into the 
bridge with deformation in excess of the neighbourhood of half an inch? 

Mr. McLurEe.—No, sir. 

Prof. Kerry.—And you inspected all the members before they were placed in the 
bridge for that among other defects, did you? 

Mr. McLure.—lI did all members with the exception of the first nine bottom chords 
of the south anchor arm. which were placed before I arrived on the work. 

Prof. Krrry.—The first nine. Which would the first nine be specifically ? 

Mr. McLure.—F rom one to nine inclusive. 

Prof. Kerry.—On one side? 

Myr, 4.c¢LURE—Both sides. 

Prof. GALBRAIrH.—When you say the deiormation was not more than one half 
inch, how is the deformation measured; what base line do you measure from; between 
what points are you taking the measurement? 

Mr. McLure.—uUsually the total length of the latticing, I think. 

Prof. GALBRAITH.—A straight line from one end to the other? 

Mr. McLure.—I do not remember exactly how we did measure them al. 

Prof. GALBRAITH.—You are estimating by eye from a straight line? 

Mr. McLure.—No, actual measurement with a rule. 

Prof. GALBRAItH.—Did you stretch a line from one end to the other? 

Mr. McLurr.—From one end to the other as, far as we could get in some. I do 
not remember whether in every case we went from one end to the other witn the line, 
because it would not be possible to do it on account of the connections at the end, but 
I think we covered the latticing in every case to a batten plate. 

Prof. GALBRAITH.—You went from one batten plate to the other with the line? 

Mr. McLure.—There is not always a batten plate at each end of a compression 
member; that is, a splice plate acts ag a batten plate when fully riveted on, and in 
the condition in which we made these measurements a splice plate would not pe on. 

Prof. GAtBrairH.—The line would be roughly in the neighbourhood of 50 feet? 

Mr. McLurr.—I cannot give you any general rule. 

Prof, Gatpraira.—What I want to get at is whether you are speaking of local 
deformations measured from a short base line, say from 5 to 10 feet or whether you 
are speaking of a general deformation of the whole web taken from a base line as 
nearly as possible from end to end. 

Mr. McLurre.—That is what I was referring to. 

Prof. GatBrairn.—And you say that it was in the latter way that the measure- 
ment was taken? 

Mr. McLure.—Yeg, sir. 

Prof. GaLprairH.—And the deformations, as far as you know, did not exceed 
one-half inch ? 

Mr. McLurr.—Yes, sir, to the best of my recollection. 

Prof. Kerry.—Now, you might tell us all that you know about the subsequent 
deformations ¢ 

Mr. McLure.—I watched the main post for subsequent deformations and never | 
found any. The post P—4 anchor and cantilever arm, at the time of the co lapse of the ~ 
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bridge, had already received their maximum compression stresses as well as post 
P—s. I had watched all these posts for deflections and never could detect any. Also 
some of the sub-diagonals connected to-these posts. The intermediate verticals be- 
tween these posts I had watched for signs of buckling but never detected any. In the 
centre post particularly I had watched together with Mr. Kinloch to detect when the 
different sections would be exactly in line across the splices and we had observed that 
‘ centre post numierous times at a not very remote date and from our observations it 
was perfectly in line. 

Prof. Kerry.—The joints of the post were bearing full ? 

Mr. McLurg.—Yes, sir, every one of them. 

Prof. Kerry.—And the post itself, as far as you could observe, was perfectly true? 

Mr. McLure.—Yes, sir. 

Prof. Kerry.—It was swinging on the main pin? 

Mr. McLure.—It had freedom to turn on the main pin. 

Prof. Krrry.—At no very remote date, you say; you mean any time last month? 

‘Mr. McLure.—Yes, sir, not any longer ago than that. 

Prof. Kerry.—A month previous to the accident? 

Mr. McLure.—Yes, sir. 

Prof. Krerry.—Then with regard to the chord sections? 

Mr. McLure.—I think the first thing my attention was called to in regard to 
bending in the chord section was the splice between chord 7 and 8-L on the cantilever 
arm, which had one of the inner ribs bent in towards the other one between the 
diaphragms, a maximum of three-quarters of an inch right at the splice. That did 
not extend entirely to the top of this rib although it did slightly, that is it was not 
three-quarters of an inch at the top but it was I forget how much, something less. 

Prof. Krerry.—The lining at the top of the two ribs, 7 and 8, was not perfect? 

Mr. McLure.—Not perfect but less out of line than the beam. It was measured 
very carefully by Mr. Birks and myself and reported with a recommendation to in- 
sert a diaphragm between the inner ribs extending upward six rivets, I think. 

Prof. Krerry.—That is a diaphragm connecting the two inner ribs ? 

Mr. MoLure.—Yes, sir, and I think Mr. Cooper did not approve of that method. 

Prof. Krerry.—In any case the recommendation was not carried out? 

Mr. McLure.—WNo, sir, not yet. I believe it was being discussed at the time of 
the accident between Mr. Cooper and the Phenix Bridge Company. 

Prof. GALBRAITH.—By the top do you mean the north end of the chord? 

Mr. McLure.—No, the top and bottom of the rib. 

Prof. GALBRAITH.—F our or five feet between ? 

Mr. McLurz.—Yes, sir. 

Prof. Kerry.—Was that the only case of failure to line that had come to your 
attention, Mr. McLure? 

Mr. McLure.—No, there was something similar at the splice between chord 8 and 
9 L on the cantilever arm. It was only xs of an inch out of line. The same rib at 
the bottom of the rib, the top of the rib was perfectly safe. That was not reported 
because it was not considered of sufficient importance and any reinforcement; that; 
might be recommended for the chord that was out of line three-quarters of an inch 
would apply to the other. 

Prof. Kerry.—Were these deflections corrected before the joint plates were riveted 
on? 

Mr. McLure.—They never were corrected. 

Prof. Kerry.—These joints.have not been riveted ? 

Mr. McLure.—wNo, sir, not completed. 

Prof. Kerry.—Is it a customary thing to find when the riveting was about to 
commence, that there were little errors in lining between the ribs? 

Mr. McLure.—Frrors of lining but not errors of alignment except the two in- 
stances I have mentioned. Errors of lining I should take to mean that one rib did 
not match the other at the end exactly. 
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Prof. Kerry.—That is what I mean ? 

Mr. McLure.—Yes, sir, I found several of those errors on the anchor and canti- 
lever arm both and they always occurred on’one of the two inner ribs at the bottom. 
One splice in the cantilever arm, I forget which one it was, the error did not amount 
to more than one-quarter of an inch. It was referred to Mr. Cooper in my corre 
spondence and he replied to do the best we could with it. I described our method of 
jacking the rib back, but he said to make the best job we could with it. 

Prof. Kerry.—Would the wind in the rib extend far back or would it start at 
the diaphragm plate and be just a little local twist ? 

Mr. McLure.—Well, it is so small you could not detect it with your eye. It was 
just by having the two not matched that you could tell there was any at all. 

Prof. Kerry.—It was never permitted to start to rivet up any of these chord joints 
until the two adjoining sections were in contact from the top joint to the bottom ? 

Mr. McLure.—Yes. 

Prof. Kerry.—That was the practice followed ¢ 

Mr. McLurr.—Yes, that was the practice; there never was any riveting done 
until an attempt was msde at least to get them into perfect contact. Of course there 
were slight variations; it was not possible to jack a thing back all the way, I think. 

Prof. Kerry.—You are misunderstanding me for the minute. J understand that 
as far as the lining of the ribs of two adjacent sections is concerned, that they were 
jacked into line as closely as possible? > 

Mr. McLure.—Jacked into line as closely as possible. 

Prof. Kerry.—And then side plates were put on, and then they were riveted in 
that position ? 

Mr. McLure.—Yes, sir. 

Prof. Krrry.—And the deviation at the time you left them would probably not 
be as great as one-sixteenth of an inch ? 

Mr. McLure.—No, sir. 

Prof, Kerry.—Considering the ends of two adjacent chord sections, they would 
have been put in in most of the cases you have mentioned with the upper ends in con- 
tact and with the camber taken care of by an opening in the bottom? 

Mr. McLure.—Yes, sir. 

Prof. Kerry.—Before the riveting was commenced, and at the time of this jack- 
ing and interlining, would those joints be closed up perfectly ? 

Mr. McLure.—No riveting was ever started on any joints in a chord before they 
had a full bearing. 

Prof, Krrry.—They were carefully inspected for that ? 

Mr. McLure.—Yes, sir. 

Prof. Kmrry.—Would you show us, by sketch, what the method of jacking was? 

Mr. McLure.—I do not think I could. It was customary to support the jack 
against the other inner rib and to transfer part of the pressure to the next outer rib 
by means of a wooden shore. 

Prof. Krerry.—Was any precaution taken, Mr. McLure, to get the four ribs in 
their correct relative positions to one another when finally jacked into position? If I 
zemember rightly, in each case the four ribs were held by diaphragm plates within four 
feet of the joint? 

Mr. McLure.—Yes. ‘ 

Prot. Kerry.—So that any alteration in the correct theoretical] spacing of ribs 
was either a shop error or it would be a bend that would occur in the last four feet 
of the rib? 

Mr. McLure.—No, because these diaphragms do abt extend the full length of the 
rib, they only extend about half way down or a little over, I think. 

Prof. Kerry.—Was it possible for one of these ribs to warp below the diaphragm ? 

Mr. McLure.—I should think so; this bend that caused the imperfect bearing 
might extend back of the diaphragm at the bottom, and, as I said before, all the im- 
perfect matchings that were noticed were at the bottom. 


MINUTES OF PROCEEDINGS 257 
SESSIONAL PAPER No. 154 


Prof. Kerry.—That wind might start further back than the diaphragm ? 

Mr. McLurre.—Yes, I should think so. 

Prof. Kerry.—And would the spacings between the ribs be correct when you 
finished jacking, or how much would they be in error? 

Mr. McLure.—I do not think they ever measured it. 

Prof. Kerry.—You never measured it? 

Mr. McLure.—No, sir. 

Prof. Kerry.—How would you determine when it became a question of jacking 
one rib out and the other in? How would you determine which to work on, or would 
you jack both? 

Mr. McLure.—We would jack the rib which seemed to be out of line, but that 
would be a matter of judgment. 

: Prof. GaLBrairH.—Was the riveting of the diaphragm you speak of done in the 
shop? 

Mr. McLure.—Yes, sir. 

Prof. GALBRAITH.—Or done in the field, or done sometimes in one place and some- 
times in the other. 

Mr. McLure.—The diaphragms Mr. Kerry referred to as being back of the splice 
about four feet were riveted in the shop entirely, I think. 

Prof. GaLBrairH.—Going back to that 7-8 joint in the cantilever arm, that 3 of an 
inch deviation, was that entirely in one rib? 

Mr. McLure.—Yes, sir, entirely. 

Prof. GAaLBRraitH.—The other three ribs lined correctly ? 

Mr. McLure.—The other three lined correctly. 

Prof. GaLBraitH.—Were there any instances to your knowledge, Mr. McLure, in 
which the side plates had to be bent to bear up ey against the two chord mem- 

bers ? 

Mr. McLure.—No, sir, not to any extent. 

Prof. GaLBRAITH.—So far as you know in each case the side plate that was set on 
the outside was a plane surface? 

Mr. McLure.—Yes, sir. 

Prof. GALBRAITH.—So that beyond this deviation of the inner ribs you have men- 
tioned you were not aware of any defect in the lining of the adjacent chords ? 

Mr. McLure.—Not at the splice. I said I did not know of any splice plate that 
had to be bent. I wish to qualify that by saying that at the splice between 7 and 8-L 
the splice plate on the rib that was bent was riveted on and that splice plate—— 

Prof. GaLBRAITH.—That is on an inner rib ? 

Mr. McLure.—An inner rib. 

Prof. GaLBrairH.—As far as you know the spliced ribs on the outer rib at the 
same point were true ? 

Mr. McLure.—Yes, sir. 

Prof, GaLBRairH.—What defect did you notice in the chord members, not at the 
splices but between the splices, along the length of a member ? 

Mr. McLurr.—My attention was called by Mr. Kinloch to the bends in chord A-9- 
L in the anchor arm, and 8 and 9-R in the cantilever arm. 

Prof. GatsrarrH.—At the same time or different times ? 

Mr. McLure.—At the same time. 

Prof, GatBrairH.—But you have heard of those defects of those three chords at 
the same time ? 

Mr. McLure.—I believe he mentioned something about the cantilever arm two or 
three days before he called my attention to the anchor arm, but I do not remember 
just what he said, I just have a faint recollection of him saying something. 

Prof, GALBRAITH.—You did not make any inspection of those ? 

Mr. McLure.—Not at that time. 
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Prof. GatBrairH.—And the first inspection you made personally was when Mr. 
Kinloch called your attention to the A-9-L chord on the anchor arm ? 

Mr. McLure.—Yes, sir. 

Prof. GatBraitH. Did you say he called your attention to A-9-R? 

Mr. McLure.—No. 

Prof. Krerry.—I think somebody mentioned yesterday without going into the 
evidence, Mr. McLure, that you were sick shortly previous to the failure of the bridge? 

Mr. McLure.—Yes. 

Prof, Kerry.—Between what dates would you have been absent from the bridge ? 

Mr. McLure.—Between Saturday afternoon, August 17, and Friday morning, 
August 23. 

Prof. Kerry.—Then probably just on your return Mr. Kinloch mentioned some- 
thing about it ? ; 

Mr. McLore.—I think it was the afternoon of my return. 

Prof. Kerry.—The chords on the cantilever arm ? 

Mr. Mcuvure.—Yes, sir. 

Prof. Kerry.—When did he draw your attention to the A-9-L on the anchor arm? 

Mr. McLurr.—On Tuesday morning, August 27. 

Prof. Krrry.—About the middle of the morning ? 

Mr. McLure.—About 9.30. 

Prof. Kerry.—What action was taken ? 

Mr. McLure.—We went immediately with Mr. Birks to the chords, first to A-9-L, 
and took measurements, with a line stretched from the edge of the batten plate to 
batten plate. 

Prof. Kerry.—You measured the off-sets ? 

Mr. McLure.—Measured the off-sets along the line at every panel point of the 
lattice ends. 

Prof. GALBRAITH.—What sort of line ? 

Mr. McLure.—A bit of string, fish line, I think it was. 

Prof, GaLBrairH.—Have you a record of these measurements with you ? 

Mr. McLure.—Yes, sir. 

Document produced, filed and marked Exhibit No. 41. 

Prof. Krerry.—This exhibit No. 41, shows the measurements taken at that time? 

Mr. McLure.—Yes, sir. 

Prof. Krrry—As soon as you took those measurements, Mr. McLure, what 
followed ? 

Mr. McLure.—Pretty shortly after that we went to lunch. 

Prof. Krerry.—That is to say you measured the one chord 9-L and then went to 
lunch? 

Mr. McLure.—Measured the three of them. It took pretty nearly till lunch, and 
then 9-R cantilever and then 9-L in the cantilever arm. 

Prof. Kerry.—You went immediately over and measured those as well? 

Mr. McLure.—Yes, sir. 

Prof. Kerry.—Then what followed 4 

Mr. McLure.—Well, at lunch we talked it over at the bridge. 

Prof. Kerry.—We, would mean whom, in that case? 

Mr. McLurre.—Mr. Birks, Mr. Yenser, and, part of the time, Mr. Kinloch, I 
think, and myself; and we decided to report immediately with sketches. 

Prof. Kerry.—To whom? 

Mr. McLure.—To Mr. Cooper and to the Phenix Bridge Company. 

Prof. Kerry.—Did you discuss at that time as to whether any more work should 
be done or not? 

Mr. McLure.—Yes. 

Prof. Kerry.—Pending those reports ? 

Mr. McLure.—Yes. 
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Prof. Kerry.—And your conclusion was? 

Mr. McLure.—There was not any definite conclusion reached at that time. I 
think Mr. Yenser said it was his intention not to add any more work to the bridge 
until we found out what was causing the condition of the chords. 

Prof. Kerry.—Was your own opinion of the advisability of adding any more 
weight, expressed ? 

Mr. McLure.—Yes. 

Prof. Kerry.—And to what effect? 

Mr. McLure.—I said at the time I thought it would be poor policy to either move 
the traveller or add more weight, because if anything had to be done to rectify those 
chords, it could be easier done at that time than after the stress had been increased. 

Prof. Krerry.—You were convinced that those deflections had occurred after the 
members were placed in the bridge? 

Mr. McLurer.—I was convinced of that in the case of chord 9-L of the anchor arm. 
Of the chords in the cantilever arm I was not sure. 

Prof. Krrry.—You did not consider that there was any possibility of the A-9-L 
chord in the anchor arm recovering itself? 

Mr. McLure.—You mean getting back into line again? 

Prof. Kmrry.—Yes. 

Mr. McLurse.—No, sir; I did not see it could. I do not know that I ever thought 
of it doing that at all. 

Prof. Kerry.—You would not, as an engineer, consider that a column that was 
once forced out of line by direct thrust along its axis, could possibly recover itself 
while that thrust remained on the column? 

Mr. McLurre.—WNo, not without the application of some exterior force. 

Prof. Kerry.—That is to say it was recognized at the time that some action had 
to be taken to straighten up that member ? 

Mr. McLure.—I thought so, yes. 

Prof. Kerry.—And your decision was to report mane Ae to Mr. Cooper the 
condition of affairs? 

Mr. McLure.—Yes, sir. 

Prof. Kerry.—And you had also the statement of Mr. Yenser that he did not 
propose to place any more load on the member until he was further advised by the 
proper authority ? 

Mr. McLure.—Yes, I was’ so convinced that that was his determination that I 
mentioned that in my letter to Mr. Cooper. 

Prof. Kerry.—What further action did you take thep? 

Mr. McLure.—I took the rest of the day to get that report off. ; 

Prof. Kmrry.—You wrote a report to Mr. Cooper, which went off that evening? 

Mr. McLure.—Yes, sir. 

Prof. Kerry.—Fully describing the situation ? 

Mr. McLure.—With sketches. 

Prof. Kerry.—And then what further action ? 

Mr. McLure.—I called up Mr. Hoare on the telephone, and told him I would like 
to see him that afternoon, and went in to see him in Quebec. I explained the situation 
to him and we talked it over. I suggested going to Phcenixville and New York, and 
he seemed to think it would be a good plan. He told me first to go out in the morning 


‘and examine all connections in the bridge that could possibly have any relation to those 


members, and see if I could find any further cause of trouble, also to run the levels 
of the main pier. 

Prof. Kerry.—These instructions were carried out? 

Mr. McLurr.—Yes, sir, by Mr. Kinloch and myself. 

Prof. Kerry.—And you found no alterations in the levels of the main pier? 

Mr. McLure.—Not the slightest. 


154—-vol. ii—173 


260 ROYAL COMMISSION ON COLLAPSE OF QUEBEC BRIDGE 
7-8 EDWARD VII., A. 1908 


Prof. Krrry:—And you found no further indications of trouble? 

Mr. McLure.—No further indications of trouble whatever, in any other members 
than the ones mentioned. 

Prof. Kerry.—You noted immediately in the morning that Mr. Yenser had 
changed his decision ? 

Mr. McLure.—Almost immediately. 

Prof. Kerry.—Did you take any action with regard to that? 

Mr. McLure.—No, sir, I told him I thought it was poor policy, that was all. 

Prof. Kerry.—You told Mr. Yenser 

Mr. McLure.—Yes, sir. | 

Prof. Kerry.—That you thought it was bad judgment on his part to do so? 

Mr. McLure.—I do not think I said bad judgment; I think I said poor policy. 
Mr. Birks and I had already figured that moving the traveller would increase: the 
stress on that cherd a very slight amount. J think I got 70. pounds a square foot and 
he got 50 pounds a square foot as the increased stress; that is about one-half: of one 
per cent of the stress it was receiving at that time. 

Prof. Kerry.—You were both trained engineers, Mr. McLure, and did it occur 
to you in connection: with that investigation that a column that had been bent out of 
line under stress along its axis is likely to go on and continue to bend out of line 
under the same stress? 

Mr.: McLurzt.—Yes, sir. 

Prof. Krerry.—At a more rapid rate? 

Mr. McLure.—I do not know that the rate entered into my thoughts, but I fully 
understood that a column out of line is more apt to bend than it would have been if 
it had been straight, under the same stress. 

Prof. Kerry.—You were perfectly clear in your own mind that the safe unit 
stress on a column bent out of line is considerably less than the safe unit stress on a 
column that is perfectly true? 

Mr. McLure.—Yes, sir. 

Prof. Kerry.—And what ground did you take with regard to the small increase 
of stress which the movement of the traveller would produce in the member? 

Mr. McLure.—In my own mind I did not consider it would do any particular 
harm to move the traveller. 

Prof. Krerry.—You did not think that the increase in the stress itself 

Mr. McLure.—Would be sufficient to cause any trouble with that chord. To 
prove that I walked out behind the traveller while they moved it. 

Prof. Krerry.—We are ‘© understand there was just the one definite measure- 
ment made for that chord? 

Mr. McLure.—That is all to my knowledge. 

Prof. Kerry.—You were on the bridge when the traveller was moved out? 

Mr. McLure.—Yes, sir. 

Prof. Kerry.—And you examined the chord after it was moved out? 

Mr. McLure.—Yes, sir, without measuring it. 

Prof. Krrry.—Without noticing any alterations? 

Mr. McLure.—Not much. 

Prof. Kerry.—Without measurement? 

Mr. MoLure.—Yes, sir. 

Prof. Kerry.—And you left the bridge when? 

Mr. McLure.—I left at 12.80 on Wednesday. 

Prof. Krerry.—Was the traveller then fully out? 

Mr. McLure.—Yes, sir. 

Prof. Krrry.—Your letter would have reached New York about when? 

Mr. McLure.—Reached there the same time I did. 

Prof. Krrry.—You wrote it on Tuesday? 

Mr. McLure.—It was mailed Tuesday evening, and I do not know what time it 
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reached the city, but Mr. Cooper would have received it and read it when he came to 
the office on Thursday morning, which he did. 

Prof. Kerry.—Was Mr. Yenser’s action in moving out the traveller reported to 
Mr. Hoare or Mr. Cooper? 

Mr. McLure.—Well, not in that letter, because that was before he moved the 
traveller. 

Prof. Kerry.—I mean you did not wire to Mr. Cooper that that action had been 
taken previous to your leaving Quebec? 

Mr. McLure.—No, sir. 

Prof. Kerry.—Did you telephone to Mr. Hoare about it? 

Mr. McLurs.—Mr. Hoare was on his way out to the bridge. 

Prof. Kerry.—Mr. Hoare was on his way to the bridge, so that he saw when he 
came out—at what time did he arrive? 

Mr. McLure.—About eleven o’clock, I think, on Wednesday. 

Prof. Krerry.—You drew his attention, when he came out, to the fact that the 
traveller had been removed ? 

Mr. McLurz.—Yes, sir. 

Prof. Krerry.—Did you discuss at that time whether it was necessary to take 
any action of that sort in regard to the safety of the bridge? 

Mr. McLure.—Nobody had any idea that the safety of the bridge was in danger. 

Prof. Krerry.—So that the matter was not discussed? 

Mr. McLure.—Not discussed in that light. 

Prof. Kerry.—You are clear on that, Mr. McLure? You mean that it never 
occurred to any one that the safety of the bridge was threatened? 

Mr. McLure.—No, sir. 

Prof. Kerry.—And that any drastic action to protect the bridge was therefore 
not thought about? 

Mr. McLure.—That is the idea. 

Prof. Kerry.—You went over the bridge with Mr. Hoare? 

Mr. McLurz.—No, I did not. I left too soon for New York and Phenixville. 

Prof. Krrry.—You left to go down to New York and you did not accompany 
Mr. Hoare on his examination of the bridge? 

Mr. McLure.—No, sir. 

Prof. Krrry.—And between Tuesday morning and the time you left no ‘accu- 
rate measurements were made to see whether that deflection was increasing? 

Mr. McLure.—No, sir, no actual measurements. 

Prof. Kerry{—Then what followed, im your own personal experience, Mr. 
McLure, after you left the bridge? 

Mr. McLure.—I got to New York next morning at 7.30. 

Prof. Kerry.—That would be Thursday morning? 

Mr. McLure.—Thursday morning—went down to Mr. Cooper’s office and saw 
Mr. Berger. Mr. Cooper did not get in till 11.15, and so I had to wait and see him. 
As soon as he came in he found my letter waiting for him, and he read it and I 
went in to see him. I also had my notes and sketches with me and explained the 
matter to him. 

Prof. Kerry.—Are these notes and sketches in evidence? 

Mr. McLure.—This sketch you have (sketch marked exhibit No. 41) I showed 
to Mr. Cooper. 

Prof. Krerry.—And ? 

Mr. McLure.—We talked the matter over; I explained to him any points he 
was not clear on and he told me to go to Phenixville. 

Prof. Krerry.—It was a thorough discussion, Mr. McLure? 

Mr. McLure.—I do not remember just what was said. 

Prof. Krerry.—How long were you talking over the matter? 

Mr. McLure. Not more than 45 minutes. 
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Prof. Krrry.—You drew Mr. Cooper’s attention then to the fact that the 
traveller had been moved forward since? 

Mr. McLury.—Yes. 

Prof. Kerry.—And to the fact that no further measurement of the deflections 
had been made? 

Mr. McLurre.—Yes, sir. I also told him that as far as we could see by eye no 
further change was noticed in the chord since the moving of the traveller. I told 
him that it was my understanding when I left the bridge that there would be no 
more metal erected until advices were received regarding these chords. That was 
my understanding with Mr. Yienser. I asked him whether, in his opinion, it would 
be all right to go ahead with the erection with the chords in that condition, and) ha 
sat down and wrote a telegram to the Phenixville Bridge Company. 

Prof. Kerry.—He did not answer you directly? 

Mr. McLure.—No, I do not think he answered me. 

Prof. Krrry.—You are not personally aware of the wording of the telegram? 

Mr. McLure.—Not of the exact words—no. 

Prof. Krerry.—Did he tell you what the effect of the telegram was? 

Mr. McLure.—He showed it to me. 

Prof. Krerry.—And it said practically what? 

Mr. McLure.—Don’t add any more weight to the bridge until the facts are 
carefully considered, or something to that effect; I cannot remember if these are 
the exact words. Mr. McLure will arrive five o’clock—I think he ‘added to it. 

Prof. GALBRAITH.—What was that you said? 

Mr. McLurre—Mr. McLure will arrive at five o’clock. 

Prof. GALBRAITH.— Where ? 

Mr. McoLure.—Phenixville. 

Prof. GatBrairH.—He was telegraphing to the Phenix Bridge Company ? 

Mr. McLurne.—The Phenix Bridge Company. 

Prof, Krerry.—The facts would be, Mr. McLure, that at noon on Tuesday Mr. 
Yenser stated that he would not increase the load on the bridge by moving the traveller 
forward ? 

Mr. McLure.—In the afternoon it was. 

Prof. Kerry.—In the afternoon of Tuesday ? 

Mr. McLure.—Yes. 

Prof. Krerry.—That on Wednesday morning, without further consultation with 
you, he commenced to move the traveller out ? 

Mr. McLure.—I asked him his reason and he said that he had too many men out. 

Prof. Krrry.—Practically moved the traveller out to find work 

Mr. McLure.—For the number of men he had out. 

Prof. Kerry.—That was his reason for it ? 

Mr. McLure.—Yesg, sir. 

Prof. Kerry.—And that you advised him at the time—— 

Mr, McLure.—That I thought it was poor policy. 

Prof. Krrry.—But at the same time you did not consider that it was Aspirant 
isicreasing the strain on the member ? 

Mr. McLure.—I do not think I told him that. 

Prof. Kerry.—But you agreed to that with Mr. Birks ? 

Mr. McLure.—I had that in my mind. 

Prof. Kerry.—You and Mr. Birks had looked into that and that 1 was your joint 
conclusion ? 

Mr. McLure.—Yes, sir. 

Prof. Kerry.—And that when you reached Mr. Cooper and gave him the facts he 
unmediately wired to cease increasing the load on the members ? 

Mr. McLure.—Yes, sir. « 

Prof. Krerry.—Then what followed? You left for Phenixville? 
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Mr. McLure.—Yes, I got to Phenixville about five o’clock, went to the office of 
the Bridge Company and had a talk with Mr. Deans about these chords. I forgot to 
mention that when I was in Mr. Cooper’s office I got a telegram from Mr. Birks—that 
was about half-past ten o’clock on Thursday morning—saying that—I have the tele- 
gram here—do you want to see it ? 

Prof. Kerry.—It would be as well to read it. 

Mr. McLure.—(reading): ‘I do not think we can state positively that chord! has 
buckled since erection ; the only definite evidence we have shows the contrary. See 
my letter with additional data in Phcnixville to-morrow morning. Signed A. H. 
Birks.’ 

Prof. GALBrRaitH.—At what hour was that telegram sent from here 2 

Mr. McLure.—It has 9.45 on it. 

Mr. Houeate.—That is the receipt in New York. 

Prof. Kerry.—When you said to Mr. Yenser that it was poor policy to move the 
traveller forward you were not thinking at the time of the safety of the bridge but of 
the difficulty of making the necessary repairs ? 

Mr. McLure.—That is what I had in mind—the difficulty of ative repairs under 
the increased stress. 

Prof. Krerry.—Referring to Mr. Birks’ telegram, he mentions positive evidence 
there. Did you see that evidence ? 

Mr. McLure.—I have not seen any evidence yet that I consider positive. 

Prof. Kerry.—Did you see the letter ? 

Mr. McLure.—TI think Mr. Deans showed me the letter. 

Prof. Kerry.—What information was there bearing on this chord ? 

Mr. McLure.—He stated his reasons why he thought it was possible that the bend 
might have been there longer than we thought it had. 

Prof. Krrry.—But without anything absolute in the way of measurements ? 

Mr. McLure.—Yes, without anything absolute in the way of measurements. 

Prof. Kerry.—What followed in your discussion ? 

- Mr. McLure.—I showed that telegram to Mr. Cooper when I was in New York, 
and when I got to Phcenixville Mr. Deans and I talked it over. He said that he had a 
telephone message from Mr. Birks, I think, stating that it was his opinion that the 
bends in the A-9-L chord were not of recent occurrence, that he was writing a letter 
explaining the matter and had written a letter explaining the matter which they 
would receive the following morning. Mr. Deans seemed also to think that the bends 
had probably been in the chord, if not since it wag turned out of the shop, they were 
there for some time. 

Prof. Kerry.—Did he offer you any definite evidence of the fact ? 

Mr. McLure.—Nothing, except that he said, I think if you would measure some 
chords at Belair you would find similar bends. 

Prof. Krerry.—Was there anything further in your conversation ? 

Mr. McLurs.—No, we did not bring it to any definite close on account of our 
desire to wait for Mr. Birks’ letter to see what he had to say about the reasons for 
not thinking that the bends were of recent occurrence; so that we agreed to meet the 
following morning when Mr. Birks’ letter would be there and talk the matter over 
further. 

Prof. Kerry.—Then what followed? 

Mr. McLure.—lI left the office at about six o’clock, and I heard of the collapse 
of the bridge about 7.30. 

Prof. Kerry.—How did that word reach you? 

Mr. McLure.—It reached me by someone telling me that someone had telephoned 
to them that the bridge had fallen down. ; 

Prof. Kerry.—lIt was indirect? 

Mr. McLure.—Indirect, yes. 
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Prof. Kerry.—Did you make any further investigation into the history of that 
chord while you were still in Phcenixville? 

Mr. McLure.—No, I left early the next morning. 

Prof. Kerry.—Simply came straight through to Quebec ? 

Mr. McLure.—Came right back. 

Mr. Sruarr.—Will you ask him whether he brought any other instructions to 
Pheenixville—to Mr. -Deans—than were contained in the telegram which Mr. Cooper 
had sent. 

Prof. Kerry.—Did you have any verbal instructions at all te the Phenix Bridge 
Company ? 

Mr. McLurre.—Mr. Cooper told me to go to Phe eile see Mr. Deans and tell 
him that some steps must be taken to strengthen that chord—I think he said—or to 
repair the chord, and I do not think I told him that that evening at Pheenixville. 

Prof. Kerry.—Mr. Cooper’s telegram had already been received when you 
reached Phenixville? 

Mr. McLurre.—Yes, I think Mr. Deans said that he had had a telegram from Mr. 
Cooper when I reached there. 

Mr. Sruart.—I thought Mr. McLure said that he showed Mr. Birks’ telegram to 
Mr. Deans. 

Mr. McLure.—Showed it to Mr. Cooper. I do not know whether I showed it to 
Mr. Deans or not; maybe I did. 

Mr. Sruarr.—At that time Mr. Birks’ letter to Mr. Deans had not been received. 
It was only received on the following morning, and they decided to wait until they 
received that letter. 

Prof. Krrry.—That is what Mr. McLure says in his evidence. 

Mr. Sruart.—Much of it I miss because he speaks so low. 

Prof. Kerry.—Have you heard anything further from Mr. Cooper since your 
interview with him in New York? 

Mr. McLurr.—I stopped to see him on my way back here. 

Prof. Krerry.—Did you see him at that time? 

Mr. McLure.—Yes, sir. 

Pro. Kerry.—Did he express any opinion at all 

Mr. McLure.—He said: ‘ Well, it’s that chord.’ I only saw him a few minutes; 
he was not feeling very good. 

(In confirmation and explanation of previous statement the witness identified 
Exhibit No. 41 as correctly showing the measurements made on the morning of Tues- 
day, August 27, of chord No. 9-L of the anchor arm and chords Nos. 8-R and 9-R of 
the cantilever arm.) 

Prof. Krerry.—Is that correct, Mr. McLure? 

Mr. McLure.—Yes, sir. 

Prof. Kerry.—At the time that these measurements were made, Mr. McLure, 
were the opposite chords in each case examined ? 

Mr. McLurre.—Not by me. 

Prof. Kerry.—You just went over these three chords? 

Mr. McLure.—Yes. 

Prof. Krerry.—Practically, in the whole system of inspection, Mr. McLure, there 
was no means of definitely ascertaining whether these chords were straight or what 
their deflection from the straight was when they were placed in the bridge? They had 
not been measured for true, and there was no record of their shop deflections ? 

Mr. McLure.—I think not. 

Prof. Krerry.—So that any discussion in regard to the time that that deflection 
took place would be a matter of opinion ? 

Mr. McLure.—Well, we knew that every piece, particularly every main member 
that went into the bridge, had been inspected, for just such things as bends in the 
ribs. We also knew that nothing as large as the bends we had measured, particularly 
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in the A-9-L noe could possibly have escaped an inspection such as we gave that 
member. 

Prof. engi recollection of previous evidence is that you and Mr. Birks 
together made the final inspection of each member before it was put in. 

Mr. McLure.—Mr. Kinloch made the same inspection, too. 

Prof. Krrry.—The inspection on the car previous to the hoisting of the mem- 
ber was made by whom? 

Mr. McLure.—Mr. Kinloch and myself, and Mr. Birks, usually. Mr. Birks paid 
particular attention-to the attachment of the attachments. 

Prof. Kerry.—You and Mr. Kinloch paid particular attention to the member 
itself ? 

Mr. McLurz.—Yes. 

Prof. Kerry.—You are absolutely convinced thiat you would not have passed a 
member with any such deflection upon it? 

Mr. McLurre.—Yes. Of course, I wag not here when A-9-L chord was erected. 
Mr. Kinloch was. 

Prof. Kerry (to Mr. Kinloch).—Previous to Mr, McLure coming here did that 
system of inspecting members on the car before they were placed in position exist? 

Mr: KiniocH.—Yes, sir. 

Prof. Kerry.—So that chord 9-L would have been inspected by you previous to 
unloading from the cars to the traveller? 

Mr. Kintocu.—Yes, sir, and it was also free from any upright members for five 
or six months, and any one walking over it could have seen it. 

Prof. Kerry (to Mr. McLure).—Had you made, for any reason, any definite 
observation of the condition of the chord previous to the time of the measurement 
of the chord as shown in Exhibit No. 41? 

Mr. McLure.—Yes, sir, of A-9-L; two or three days before I went to the hiospi- 
tal, the dates of which I have given already, I sighted along each rib of the chord, 
particularly the rib that had the mark of the chain on, as described by Mr. Kinloch 
yesterday, to see if there were any bends noticeable, but particularly to see how the 
bend made by that chain was acting under load and, from my observation then, I am 
convineed that the ribs were straight. 

Prof. Kerry.—That is to say within a deflection of 

Mr. McLure.—Within two or three weeks of the accident. 

Prof. Kerry.—They were straight to within what wind? 

Mr. McLure.—To within at least half an inch. 

Prof. Kerry.—The condition and the progress of the work at that time would 
be fully recorded; more particularly, I suppose, this would be fully recorded in Mr. 
‘Yenser’s reports, would it not? 

Mr. McLure.—At thie date of the accident? 

\ Prof. Krrry.—At the date of your previous inspection—the position of. the 
cantilever and the number of pieces up at that time? 

Mr. McLurre.—yYes, sir. You could get it either from Mr. Yenser’s reports or 
from my books. 

Prof. Kerry.—Your books would show just when each member was raised and 
when the traveller was moved ? 

Mr. McLure.—I have a book that shows the date that each member was raised. 

Prof. Kerry. Have you a copy of that book with you? 

Mr. McLure.—Yes, sir. 

Prof. Kmrry.—You might file that also, please. 

Mr. McLure.—I could shorten that up by reading it out of my diary. 

Prof. GaLBRairH.—You might do that. 

Prof. Krerry.—Do you want to make a statement from that? 

Mr. McLure.—From this book? 

Prof. Krerry.—Yes? 


266 ROYAL COMMISSION ON COLLAPSE OF QUEBEC BRIDGE 


7-8 EDWARD VII., A. 1908 


Mr. McLure.—Just as it suits you. That will be thle shortest way, I think. 
You want the condition of the erection at the time I made an inspection of the 
chord and found it straight. As nearly as I remember the date was August 15. 
At that time I have recorded as being erected on that day the bottom chord sections 
of the suspended span B-R and L of sub-diagonals S-P-2-R and L. These chords 
were connected by pinning diagonal eye-bars T-2-P and L to the hangers T-O-O. 
That was on the third panel of the suspended span. The main post of the small 
traveller then would be over post P-1 of the suspended span and I should say the 
panel was approximately half erected—panel 3. 

Prof. Kerry.—The traveller was sitting on the second panel? 

Mr. McLurp—yYes. The tip of the top forward overhang only had been 
removed. 


Commission took recess. 


AFTERNOON SESSION—TWELFTH DAY. 


The Commission resumed at 2 p.m. 


Mr. Hoare put in monthly progress estimates from June, 1904, to July, 1907, 
accompanied by progress diagrams (filed and marked Exhibit No. 42). 


Mr. McLureg, recalled. 


Prof. Kerry.—You were familiar with the instructions issued by the Phenix 
Bridge Company in regard to erection, Mr. McLure? 

Mr. McLure.—Yes, sir. 

Prof. Kerry.—And in all except very minor detail those instructions were abso- 
lutely followed ? 

Mr. McLure.—Yes. 

Prof. Krerry.—In particular were the instructions in regard to the opening at the 
joints between the several chords of the lower chord followed exactly ? 

Mr. McLure.—They could not follow any mstructions in regard to the openings. 
They had to make their own openings. You could not make the openings anything 
you wanted to. 

Prof. Kerry.—Not setting the place originally ? 

Mr. McLure.—You could on the anchor arm. On the anchor arm the opening 
centres are set to a certain elevation. On the cantilever arm the opening in the chord 
would be made at a certain point and you could not change that if you wanted to. 

Prof. Kerry.—You mean that the length of the members absolutely fixed that 
opening ? 

Mr. McLurz.—Yes, sir. 

Prof. Kerry.—And as it worked out the openings were as anticipated ? 

Mr. McLure.—The openings agreed fairly well’ with what was supposed. 

Prof, Kerry.—What do you mean by fairly well ? 

Mr. McLoure.—They were not always exactly what was indicated on the drawing. 

Prof. Kerry.—How much would they vary 2 

Mr. McLure.—An eighth of an inch. 

Prof. Kerry.—I think you told us that you were not present at the time that the 
lower chord of the anchor arm was laid? 

Mr. McLure.—No, sir. 

Prof. Kerry.—So that you could give us no positive evidence in regard to those 
openings ? 

Mr. McLure.—I know what they were after I got there. 
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Prof. Kerry.—Was it possible to examine them ? 

Mr. McLurr.—Yes. 

Prof. Kerry.—And they were in accordance with the blue print instructions ? 

Mr. McLure.—I do not remember whether they were or not. My impression is 
they were. 

Prof. Kerry.—They were sufficiently in accordance that. you had no ground for 
taking any exception ? 

Mr. McLure.—Yes. 

Prof. Kmrry.—What opportunity had you to observe these openings during the 
building out of the cantilever arm ? 

Mr. McLure.—The observations we made on the outstanding legs of the top and 
bottom flange angles of the two outside ribs. 

Prof. Kerry.—They were regularly measured ? 

Mr. McLure.—Yes, sir. 

Prof. Kerry.—How often was that done ? 

Mr. McLure.—Every time the traveller was moved, or in other words, every time 
a panel of the cantilever arm was completed. 

Prof. Krerry.—Do you have a record of these movements ? 

Mr. McLure.—Yes, sir. . 

Prof. Kerry.—(to Mr. Deans).—Will these also be recorded on that general dia- 
gram you showed us, Mr. Deans? 

Mr. Drans.—No, they will not be recorded on that, but there are other reports 
including these openings you have referred to now. 

Prof. Krerry.—In Mr. Yenser’s file ? 

Mr. Deans.—Mr. Cudworth said that he made a set of those that will be filed. 

Mr. McLurr.—I have them here. : 

Prof. Krrry.—Have you got them in shape to file Q 

Mr. McLure.—Yes, sir. 

Prof. Kurry.—You better put them in as an exhibit, please. (Diagrams produced.) 

Mr. Hoieate.—How do you describe these, Mr. MecLure ? 

Mr. McLure.—Diagrams showing changes in openings of bottom chord splice. 
(Put in and market Exhibit No. 48.) 

Prof. Kerry.—In general the closing up of these so-called camber openings was 
regular and satisfactory ? 

Mr. McLure.—Yes, sir, it was in general. 

Prof. Kerry.—We asked Mr. Milliken at the time he was giving his evidence for 
a diagram showing the exact condition of the riveting at the time of the failure. Has 
that yet been prepared, do you know ? 

Mr. McLure.—No, I have not heard Mr. Milliken say anything about it yet. 

Mr. Drans.—I do not think that has been prepared as yet, but we will see that it 
is prepared. He will have to confer with Mr. Kinloch about that. 

Prof. Kerry.—The riveting of the main connections, Mr. McLure, was dependent 
on the closing up of the joints ? 

Mr. McLure.—Riveting of the splices ? 

Prof. Kerry.—Yes ? 

Mr. McLure.—Yes, sir. 

Prof. Kerry.—Was there any material delay between the time that a splice was 
ready for riveting and the time that the riveting was actually done? 

Mr. McLure.—I do not know that you would call it delay. None of them were 
riveted until they got ready to rivet them whether they were closed or not. 

Prof. Kerry.—You had no reason to make any complaint as to the force of 
riveters actually at work on the bridge? 

Mr. McLure.—None at all. 

Prof. Kerry.—lIt was all that the Quebec Bridge Company desired in that 
respect ? 
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Mr. McLure.—Yes, sir. 

Prof. Kerry.—Have you any record of the removal of the false work from under 
the anchor arm—the dates ? 

Mr. McLure.—I have a separate record. It would be included in my diary, or my 
correspondence with Mr. Cooper, stating the condition at each time that a report was 
made. 

Prof. Kerry.—As I remember the previous evidence, no false work was removed 
until the anchor arm was entirely free from it. 

Mr. McLure.—There were definite instructions issued from Phoenixville regard- 
ing the removal of false works, and as I remember Mr. Cooper knew of these instruc- 
tions and approved of them. 

Prof. Kerry.—These instructions were regularly and closely followed? 

Mr. McLure.—Yes, sir, I think they were right to the letter. 

Prof. Krrry.—So that the record of instructions from the Phenixville office will 
fully cover the removal of the false work? 

Mr. McLurze.—I think it was not removed quite as soon as it could have been 
according to those instructions; that is some parts were left under a little longer than 
they need to have been according to the instructions. 

Prof. Kerry.—Had you any chance to, or did you observe any relation between 
the movements of the cantilever forward and the closing of the joints along on the 
chord ? 

Mr. McLure.—Yes, sir. 

Prof. Kerry.—Was there a definite and observable relation or was it little 
marked ? 

Mr. McLure.—There was a uniform movement forward of the top of the main 
post, and at the same time apparently there was a closing of the joints of the anchor 
arm. 

Prof. Kerry.—Was that to such an extent that you could fairly predict when the 
cantilever moved forward what the result of your measurements would be? 

Mr. McLure.—Not as regards each particular splice. When the cantilever arm 
was pretty well out on the main pier you could count on finding much smaller 
openings in the anchor arm joints each time the traveller was moved than you could 
count on at the top of the centre post each time the traveller was moved as compared 
with the previous measurement. 

Prof. Krerry.—The moving of the parts under the altered stress due to the 
advance of the traveller, that would be almost immediate, Mr. McLure? 

Mr. McLure.—No, sir. 

Prof. Kerry.—It did not take any length of time to settle into position ? 

Mr. McLure.—I should say it would take at least twenty-four hours. 

Prof. Krrry.—You usually made measurements how long after the traveller was 
moved ? 

Mr. McLure.—Usually not until the next day; I gave it time to work out through 
the truss. 

Prof. Krrry.—So that the members would get their set before you made your 
measurement ¢ 

Mr. McLure.—Yes. 

Prof. Kerry.—At what time during the erection did the upper chord commence to 
come into play? 

Mr. McLure.—During the erection of the third panel of the south cantilever arm. 

Prof. Kerry.—The minute the strain came on it of course it would be in every 
panel 

Mr. MoLure.—Right straight back through to the end of the anchor arm. 

Prof. Kerry.—And you found that the several bars were acting together ? 

Mr. McLure.—Yes, I found that right straight through the work. 

Prof. Krerry.—That is to say they were so accurately made that when the stress 
came on a composite member all parts commenced to act immediately. 
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Mr. McLure.—All parts seemed to act together. 
Prof. GaLBRaItH.—How did you test that? 

Mr. McLure.—By kicking them. 

Prof. GALBRAITH.—By sound ? 

Mr. McLurr.—Not by sound, by motion. 

Prof. Ga.srairH.—In your discussion with Mr. Birks previous to the last move- 

- ment of the traveller, did he express any definite opinion? 

Mr. McLure.—I do not know that he expressed a definite opinion, but he gave me 
the impression that he did not think it would make much difference whether the 
traveller was moved or not. 

Mr. Struarr.—I think Mr. McLure shared that view himself? 

Prof. Krrry.—Mr. McLure stated that this morning. (To Mr. McLure): To 
what extent, when you were going through these figures yourself, Mr. McLure, did you 
consider the very peculiar action of a post member in the way of the stress? You 
were considering the deflection of a heavy compression member. You estimated the 
increase of the stress due to the movement forward of the cantilever arm. Did you 
make any other calculations? 

Mr. McLure.—We would figure the stress in the latticing, due to the eccentricity 
that we measured in that chord. 

Prof. Kerry.—In the ordinary chord member, normal and straight, did you have 
occasion to examine the latticing at all? Not in any special chord, but in any one 
of the chords that was under full strain? 

Mr. McLure.—No, I think not. 

Prof. Krerry.—You are not in a position to say whether the latticed members, 
particularly the ‘X’ members, would be very tight or not, under very heavy strain? 

Mr. McLure.—On an ordinary chord? 

Prof. Kerry.—An ordinary chord, yes? 

Mr. McLure.—No, sir. 

Prof. Krerry.—In the case of the chords you examined, what was the condition 
of these bars? 

Mr. McLure.—They were absolutely straight, there were no loose rivets with one 
exception, and upon rapping a few of them they gave forth a kind of singing sound, 
‘like a wire under tight strain. 

Prof. Kerry.—In other words, you thought they were tinder heavy strain? 

Mr. McLure.—They seemed to be working; how heavy you could not tell. 

Prof. Kerry.—And what was your calculation directed to find out? You speak 
about calculating the stress in the latticing due to the deflection; did you consider 
that latticed member as a truss that was deflected down a matter of two inches in. that 
length ? 

Mr. McLure.—Yes, we made the assumption that the deflection was a maximum 
through all the ribs, that the latticing acted as a truss with freedom to move the 
joints, and that the ribs had no stiffness in themselves. 

Prof. GaLprairH.--You calculated as if the whole chord was bent into a circle? 

Mr. McLure.—No. 

Prof. GatspratrH.—And calculated the shearing force taken up by the latticing? 

Mr. McLurr.—yYes. I think we found the latticing was strained considerably 
under one-half the elastic limit. I do not remember the figures exactly according to 
our assumptions. 

Prof. Kerry.—You would assume in that calculation that the normal chord 
member had no stress in the latticing at all? 

Mr. McLure.—No initial stress. 

Prof. Kerry.—No initial stress of any kind? You would have calculated those 
stresses in the lacing or latticing simply from the elongation of the members necessary 
to give a circular form? 


Mr. McLure.—Yes. 
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Prof. Kerry.—That was practically all that you had to go on? 

Mr. McLure.—Yes, sir. 

Prof. Kerry.—Did you include in that calculation the fact that the length along 
the chord in the rib between the two ends of the lattice bar had been materially 
decreased by the shortening of the member ? 

Mr. McLure.—By the shortening due to strain? 

Prof. Krerry.—Due to the compression of the member ? 

Mr. McLure.—Compressive stress, no. 

Prof. Kerry.—Normally it would appear that with a member perfectly straight on 
account of that compression the latticing would not be under strain, it might even 
be under a slight compression strain ? 

Mr. McLure.—Due to the shortening of the member. That shortening was about 
three-eighths of an inch in the whole length of the chord under its full strain. Of 
course it was only receiving about two-thirds, therefore it would not be that much. 

Prof. Kerry.—That theoretical consideration was not covered ? 

. Mr. McLure.—It was not entered into. 

Prof. Kerry.—And did you make any effort to apply the various theories of post 
flexure to the conditions existing? 

Mr. McLure.—From which the different column formule were derived ? 

Prof. Kerry.—Yes ? 

Mr. McLure.—No, sir, that did not enter into this, because the cross sections 
were such that we did not have to use a column formula to reduce the stress. 

Prof. GALBRAITH.—You say you found by hammering the lacing that it was under 
high tension? How did you compare the sound of the diagonal latticed members at 
the places where the bulge was greatest? We will say the centre of the post and the 
diagonal lattice members at the end, did you compare the sound of those two members? 

Mr. McLure.—No, I did not. Mr. Kinloch did the hammering, and as I remember 
it, he hammered half a dozen all in the same neighbourhood. 

Prof. Kerry (to Mr. Kinloch).—Was there any difference in the sound of a dia- 
gonal member near the middle of the chord and near the end of the chord? 

Mr. Kintocu.—There was some slight artnet: yes. 

Prof. Kerry.—Which way ? 

Mr. Krntocu.—I do not remember now; they all sounded high. 

Prof. Krerry.—You could not distinguish to say which was lowest and which was 
highest ? 

Mr. Kinitocu.—I do not remember now. 

Prof. Krerry.—In general, the condition of the latticing on the different chords 
was entirely satisfactory ? 

Mr. McLure.—Yes, sir. - 

Prof. Kerry.—You assumed in your calculations that you were dealing with what 
is technically known as a short column all the time? 

Mr. McLure.—Yes, sir. 

Prof. Kerry.—And you did not realize that the moment the member showed an 
appreciable deflection it showed that it was not a short column? 

Mr. McLure.—I am not convinced of that yet. 

Prof. Kerry.—You are not convinced of that yet? 

Mr. McLure.—No, sir. 

Prof. Krerry.—Have you any other information you would like to add, Mr. 
McLure, anything that you think would be of assistance to the Commission in draw- 
ing its attention to the cause of failure, the cause and the locality? 

Mr. McLurse.—I do not think of anything just now. 

Prof. Kerry.—You are satisfied by the measurements you have taken both before 
and since the accident that the cause of the failure lies entirely in the steel work ? 

Mr. McLure.—Yes, sir. 
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Prof. Kerry.—That the foundations are in perfect condition and have not moved 
to an appreciable extent ? 

Mr. McLure.—They have got copings chipped off, otherwise they are in perfect 
condition. 

Prof. Krerry.—And without any appreciable shift 2 

Mr. McLure.—Yes, sir, the main pier seems to have risen a little bit. 

Prof. Kerry.—I shall ask you further questions on that when Mr. Cudworth sub- 
mits the diagrams and measurements. On a strictly technical point, would the appear- 
ance of those columns and the flexure in the columns as you looked at them, particu- 
larly in the neighbourhood of the joints, suggest that the columns had free ends or 
fixed ends? 

Mr. McLure.—Which one, the cantilever arm or the anchor arm? 

Prof. Kerry.—Both 4 

Mr. McLure.—I think the anchor arm chord from appearances would give the 
impression of a column with free ends; the cantilever arm chords look more like a 
column deflected with fixed ends. (This answer is modified by a subsequent: answer.) 

Prof. Krerry.—That is to say, in the case of the anchor arm the fracture appar- 
ently extended right down the whole splice? 

Mr. McLurre.—Yes. 

Prof. Kerry.—But on the cantilever arm ? 

Mr. McLure.—lIt seemed to run out. 

Prof. Kerry.—lIt ran out to the edge of the cover plate? 

Mr. McLure.—Yes. 

Mr. Struart.—You might ask him how he accounts for that? 

‘Prof. Kerry.—Can you advance any reason or suggest any reason for the differ- 
ence of apparent action in the two cases ? 

Mr. McLure.—I do not know why there should be any difference in the, action; 
no, the splices are almost identical. 

Prof. Kerry.—And they were not fully riveted up in either case, were they? 

Mr. McLure.—Yes, the anchor arm chord was fully riveted at one end and the 
other end ran into the next panel. It was not riveted, so that the deflection that I 
had in mind was in that part of the No. 9 anchor arm chord lying south of the T-5-Z 
hanger. 

Prof. GaLtBraitH.—The polices: was on the other side? 

Mr. McLure.—One splice, the splice that was not riveted. 

Prof. GALBRAITH.—You mean the splice that was really at the other end of the 
chord ¢ 

Mr. McLure.—Yes. 

Prof. Kerry.—tIn the other case, on the cantilever arm? 

Mr. McLure.—On the cantilever arm, the splice between 10 and 9 was riveted, 
and I think between 9 and 8 fully riveted; between 8 and 7 was being riveted. 

Prof. Krerry.—In the plans filed under No. 48, showing the openings at the chord 
joints, what was the accuracy of measurement, to what unit were they measured ? 

Mr. McLure.—One sixty-fourth of an inch either way; that is a possible total 
variation of sz of an inch. 

Prof. Krerry.—The possible error in the figures as given digs you would place 
at sz of an inch? 

Mr. McLure.—Yes, sir. 

Prof. Kerry.—Do you know if any of those joints were found to be open to that 
extent when the cover plates were removed? 

Mr. McLure.—The cover plates were never removed until the joints were tight. 

Prof. Krerry.—How would you know they were tight if the measurements were 
not closer than s of an inch? 

Mr. McLure.—TI stuck a %a inch plate in them if they were open; if you could 
not get it in they were tight. 
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Prof. Kerry.—Could you get into the joint? 

Mr. McLurre.—You could get to the outstanding edge of the flange angles. 

Prof. Kerry.—The lower flange angles? 

Mr. McLure.—Lower or upper, as the case might be. 

Prof. Krerry.—And the entire end of the chord member was cut to a true plane? 

Mr. McLure.—Yes, faced off on a rotary machine. 

Prof. GALBRAITH (after a conversation with Mr. McLure).—I think Mr. McLure 
might say: ‘On reconsideration of my answer respecting the free endedness or other- 
wise of the columns, I am inclined to think that since I have had an opportunity of 
observing the bend only from batten plate to batten plate the chord as a whole could 
not be necessarily considered free-ended at the end next post T-5-Z hanger.’ That is 
what you mean, is it not? 

Mr. McLure.—Yes. 

Prof. Krerry.—Under the direction of the Commission, Mr. McLure, you have 
made certain surveys of the wreck, have you not? 

Mr. McLure.—Yes, sir. 

Prof. Krerry.—Have plans from those surveys been prepared ? 

Mr. McLure.—Yes, sir. 

Prof. Kerry.—Are they ready for deposit? 

uur. MoLure.—Yes. Do you want everything, levels and lines? 

Prof. Kerry.—Just make a deposit of each one and we will say what it is. 

(Document produced, filed and marked Exhibit No. 44.) 

Prof. Kerry.—Exhibit 44 was submitted to show the positions of the top chord 
panel points in plan before and after the accident, the positions after the accident 
being indicated’ by full circles. 

(Degument produced, filed and marked Exhibit No. 45.) 

Prof, Kerry.—Exhibit 45 shows similar information concerning the bottom chord 
panel points and the positions before and after the accident are marked by the same 
method. 

(Document produced filed and marked Exhibit No. 46.) 

Prof. Krrry.—Exhibit 46 shows the positions in side elevation of the panel points 
of botn the upper and the lower chord of the east tyiss of the anchor arm before and 
after the accident, the elevations of the panel points after the accident not being 
accurately fixed. 

(Document produced, filed and marked Exhibit 47.) 

Prof. Krerry.—Exhibit No. 47 gives the same information with regard to the 
west truss of the anchor arm. 

(Document produced, filed and marked Exhibit No. 48.) 

Prof. Kerry.—Exhibit No. 48 shows the results of measurements made to deter- 
mine whether any horizontal movement had taken place between the anchor pier and 
the main pier on the south side. 

(Document produced, filed and marked Exhibit 49.) 

Prof. Krerry.—Exhibit 49 shows the position before and after the accident of the 
pedestals on the main pier. 

(Document produced, filed and marked Exhibit No. 50.) 

Prof. Kerry.—Exhibit 50 shows the elevations determined at various dates of 
two bench marks on the face of the main pier. : 

Prof. Kerry.—How many of the elevations given in exhibit 50 were determined 
by yourself, Mr. McLure? 

Mr. McLure.—I had a hand in all of them. 

Prof. Kerry.—You assisted in all of them? 

Mr. McLure.—yYes, I think. 

Prof. Kerry.—And the one especialy marked with your initials? 

Mr. McLure.—I took as a check. 
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Prof. Krrry.—A special check measurement that you made independently. 

Mr. McLure.—Yes. 

Prof. Krerry.—Now, you might state any observations of interest that you made 
on the wreck, Mr. McLure, any points that you observed which you think bear directly 
on the cause of the disaster, or would indicate the position of the first break. You 
assisted, I believe, at the taking of the photographs that were submitted yesterday by 
Mr. Kinloch and in the identification of the parts both on the ground and on some of 
the photographs ? 

Mr. McLure.—Yes. 

Prof. Kerry.—And to the best of your knowledge those are perfectly correct ? 

Mr. McLure.—Yes, with the exception of the corrections Mr. Kinloch made yes- 
terday. 

Prof. Kerry.—That has been made on the photograph. - 

Mr. Houcate.—Yes. 

Mr. McLure.—Not on the negative; I made it on your copy. 

Prof. Kerry.—Would you tell the results of your observations? 

Mr. McLure.—The tension members all seemed to be in pretty good shape, only 
one eye-bar broken as far as I could see. 

Prof. Kerry.—Was there anything in the tension members to indicate that they 
fell before the general fall? 

Mr. McLure.—No, nothing to indicate that they would fall; also nothing to 
indicate that they had been in any way over-strained except during the fall. The 
details of all the connections, both pin and riveted, as far as I have observed, are, 
with one or two exceptions, in as good condition now as before the accident. These 
exceptions are minor points in a few ears in the pin connection, and in general the 
connections are intact. 

Prof. Kerry.—You have noticed nothing in those connections to indicate a fail- 
ure previous to the collapse? 

Mr. McLurr.—No, sir. The condition of the transverse bracing, of course, is 
pretty bad, pretty well smashed up, also the lateral system and the floor system, 
although there are certain panels in the floor system that seem to have escaped with- 
out much damage. In the main compression members is noticed the greatest damage 
due to the fall. In the vertical posts there is evidence in almost every case of almost 
complete destruction of certain parts, particularly in the body of the member. In 
the bottom chords there is also evidence of destruction In numerous places. I guess 
that about covers all of them. 

Prof. KerRy.—You arranged to submit an additional plan showing the position 
of the floor beams? We understand that the floor beams in every case in the anchor 
arm were riveted before the accident took place? 

Mr. McLure.—Yes, sir. 

Prof. Kerry.—You were to submit a plan showing the position of the floor beams 
before and after the accident, determining on the ground the position of the two ends 
of each floor beam, or in one or two cases where the floor beam was badly bent, pos- 
sibly to determine the two ends and the centre. 

Mr. McLure.—In the case of the truss floor beam to take the ends of the top 
chord on which the stringers rested ? 

Prof. Kerry.—Yes. What we particularly wish to determine from that is to see 
if we can make out how those floor beams fell. It is fair to assume, 1 think, that the 
the floor beam remained connected with the post until the post struck the ground. 

Mr. McLure.—I think probably you will find most of them lying right between 
their connections now. I can find that out definitely. 

Prof. Kerry.—Have you seen any members among the wreckage that you con- 
sider may have fallen previous to the general collapse? . 

Mr. McLure.—Judging from their present conditicn? 
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Prof. Kerry.—Judging entirely from their present condition ? 

Mr. McLure.—The main posts look very much as though they might have fallen 
any time either before or during the collapse from their positions now. Judging 
entirely from their present conditions, I should think that any one of the vertical 
posts might have fallen. 

Prof. Krrry.—That is to say, they are so completely broken up? 

Mr. McLure.—That they might have fallen before the collapse, yes. 

Prof. Kerry.—Might have fallen at any time and you would not have been able— 

Mr. McLure.—To tell which fell first. Also chords 9-R and L of the anchor arm 
might have fallen before the collapse. 

Prof. Kerry.—Do you think it likely that if any chords of the anchor’ arm fell 
that those chords show more indication of failure than any of the others? 

Mr. McLure.—They are more completely demolished now than any of the other 
chords. They either fell first, if any of the chords did, or else they got the worst 
treatment in the fall. 

Prof. Kerry.—From your observation, Mr. McLure, is it your opinion that the 
failure took place in the top chord? 

Mr. McLure.—No, sir. 

Prof. Kerry.—Is it your opinion that it took place in the posts? 

Mr. McLure.—I have not any opinion that is not subject to change, but at the 
present time it is not. 

Prof. Krerry.—Is it your opinion that it took place in any of the lateral or brac- 
ing systems ¢ 

Mr. McLure.—No, sir. 

Prof. Kerry.—Then it is your opinion that the failure took place in the bottom 
chord ? 

Mr. McLure.—Yes, sir. 

Prof. Krrry.—And from the present condition of the wreckage you consider it 
probable that it took place, more likely than any other hypothesis that can be advanced, 
in chords 9-L and 9-R? 

Mr. McLurr.—Yes, sir, one or the other first, I do not know which. 

Mr. Sruart.—Would you mind asking Mr. MecLure whether there was anything 
which indicated that there was a failure in any part of the cantilever arm first? 

Prof. Kerry.—Have you seen or heard any evidence that would indicate that the 
failure occurred in any part of the cantilever arm? 

Mr. McLure.—I did not see it fall. 

Prof. Kerry.—You have seen nothing since the accident? 

Mr. McLure.—I have seen nothing since to indicate that there was any failure 
in the cantilever arm. 

Prof. Kerry.—Have you heard any one who saw the bridge fall claim to have 
seen the failure at any point in the cantilever arm? 

Mr. McLure.—I have heard so many stories now I cannot recollect; they are all 
different. I do not think IJ have. 

Prof. Kerry —Will you read over this description’ Mr. McLure? (handing witness 
typewritten paper). Can you say that that description which was prepared by Mr. 
Cudworth from the dictation of members of the Commission correctly describes the 
present position of chords 9-A-L and 9-A-R? 

Mr. McLure.—lIt describes the position of 9-A-R. It seems to describe mostly 
the position of the chain mark and loose rivet on 9-A-L. 

Prof. Krrry.—You think it should be amplified to state the full position of 
9-A-L? 

Mr. McLure.—Yes; I do not think that describes the position of 9-A-L very 
fully. That is a Eerie of the mark of the chain and of the loose rivet. 

Prof. Krrry.—Will you take that description, Mr. McLure, and, in conjunction 
with Mr. Cudworth, prepare a plan showing the piers, and showing the present posi- 
tion of the members and also the chord of the anchor arm? 
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Mr. McLure.—Do you want all four ribs? 

Prof. Kerry.—I think we might say with details where any particular distortion 
exists. 

‘ Mr. McLure.—Is this to be just a plan? I cannot show it in perspective very 
well. 

Prof. Kerry.—To be accompanied with a written statement covering the points 
not readily intelligible by an ordinary plan. Different members are so badly twisted 
that. short of a model I do not think you could prepare anything that would make it 
absolutely clear. 

Mr. McLure.—How large a piece do you want shown? There are lots of little 
pieces lying around there? 

Prof. Krrry.—The general instruction of the Commission is to determine the 
cause of the wreck. Anything that does not bear on that is not worth taking. 

Mr. Hoteate.—If, in the description, you can refer to any one of those photo- 
graphs definitely, in order to fix the point, it might be just as well to do it. 

Mr. McLure.—aAl] right. 


The Commission adjourned until ten a.m. Monday morning. 


THIRTEENTH DAY. 


QurBec, P.Q., September 23 1907. 


The Commission met at 10 o’clock. 


E. A. Hoare, Chief Engineer, Quebec Bridge Company, recalled. 


Mr. Houeate.—I think you were present during the ne of the evidence of Mr. 
Kinloch and Mr. McLure? 

Mr. Hoarre.—Yes, sir. 

Mr. Horcate.—They related in chronological order certain matters that they 
noticed and they detailed some defects that had been noticed in the chords. Do you 
remember the earliest date at which these were brought to your attention ? 

Mr. s10a4RE.—Which chord was that? 

Mr. Houeate.—Any of the chords. 

Mr. Hoare.—The defects on chord 9 anchor arm and the two chords on the canti- 
lever arm 8 and 9 were called to my attention on the 27th August, by Mr. McLure. 

Mr. Houeate.—Do you feel sure that none of these were brought to your attention 
before that time? 

Mr. Hoare.—No, not before. 

Mr. Hoicgate.—Was any intimation given you with respect to any other part of 
the structure ? 

Mr. Hoarr.—Yes, from time to time. They would refer to anything. Whenever I 
visited the work I would always ask the question: Is everything all right on the struc- 
ture? Anything special to call my attention to? And in most cases the answer was 
nO. 

Mr. Hoxcate.—Would there be anything of that nature which was reported to 
you which would not appear in the written reports written by Mr. McLure? 

Mr. Hoare.—No, in fact everything of importance, in .act every detail is men- 
tioned in the daily report, in fact the daily report was a description of the work done, 
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a complete description of the work done and included important and unimportant 
details. 

Mr. HotcatE.—When were daily reports made up by Mr. McLure? Take for 
instance, one day’s work, would that report be made out on that day or on the following 
day ? 

Mr. Hoare.—I could not say the exact time he made that out; I think he made 
that out every evening. 

Mr. HotcgatE.—What day would you receive them on? 

Mr. Hoare.—I would not get them myself daily in writing; he would make my 
office book up from time to time; I would take it out occasionally and. 

Mr. Hotcate.—Where was that office book kept? 

Mr. Hoare.—In my office in Quebec; it is an exact copy of his field book. 

Mr. HouicatE.—How was that entered up, daily? 

Mr. Hoare.—It was not actually entered up daily, but the records are daily. 

Mr. Honicatre.—There might be a period of 

Mr. Hoare.—Two or three days before my book was written up. 

Mr. Houcate.—Two or three days, so that anything that Mr. McLure might have 
reported in the form of diary which was written up in your office, you mighf not have 
a complete report of that until several days after? 

Mr. Hoare.—Well, not in writing, but verbally. If anything happened, or any- 
thing out of the common occurred, he would confer with me, that is, if I was not at 
the bridge that day. 

Mr. Houeatre.—By telephone ? 

Mr. Hoarr.—By telephone and on the work; whenever I visited the work he would 
discuss everything fully. 

Mr. Houcate.—Would that mean daily communications between you and Mr. 
McLure? 

Mr. Hoarre.—Practically daily communication. 

Mr. Hoieate.—But not necessarily daily communication ? 

Mr. Hoarrt.—No, the only days when perhaps there would be no discussion would 
be when they were making erection preparations, that is moving the travellers, the 
rigging, for putting in panels ahead. 

Mr. Houicate.—Had you a private telephone line? 

Mr. Hoarr.—Yes, [ had a private telephone in the office and one in my house, and 
I hardly missed a day without calling one or other of them up and sometimes both 
of them up by telephone morning and evening. 

Mr. Houtcatre.—When you speak of a private telephone, that is a telephone solely 
for your own use? 

Mr. Hoare.—The telephone was in the office at the bridge. 

Mr. Houicate.—In the Quebec Bridge Company’s office? 

Mr. Hoarre.—No, in the Phenix Bridge Company’s office, but the Quevec Bridge 
Company’s office at the bridge was adjoining it. 

Mr. Hoiaate.—There was just one telephone, then, at the bridge? 

Mr. Hoare.—Just the one telephone, yes. 

Mr. Houeate.—Then, if anything had been observed by Mr. McLure on August 
20th, you might not have known of that for some days later? 

Mr. Hoare.—He would not have waited so long as that; anything that occurred 
on the 20th he would have notified me. 

Mr. Houcate.—As a matter of fact, can you say when his observations of the 
20th of August became known to you? 

Mr. Hoare.—I have nothing on the 20th of August, I have nothing of importance 
noted in my book. 

Mr. Houeate.—In whose handwriting is that diary? 

Mr. Hoare.—Mr. McLure’s. 
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Mr. Hoteate.—Mr. McLure’s own handwriting ? 
Mr. Hoare.—Yes. 
Mr. Honecate.—And that was written up in your office in Quebec? 
Mr. Hoarse.—No, in his own, at the work. 
Mr. Hoteate.—And transferred to your office? 
Mr. Hoare.—No, given to me when I went out. 
Mr.. Hoteate.—And the only times you saw the diary were when you visited the 
work ¢ 
Mr. Hoare.—No, I always kept the diary in office for reference; I kept this diary 
in the Quebec office for reference from time to time as to what occurred on the work, 
and had it made up; I used to take it to the work now and then when I went there. 
Mr. Houcatse.—Well, then in order to keep your office diary record in agreement 
with Mr. McLure’s diary which he kept on the work, when you visited the bridge you 
took your office copy to the bridge and compared it with Mr, McLure’s field copy and 
entered up any omissions from your office copy from Mr. McLure’s field copy. 
Mr. Hoarr.—No, I did not compare my copy with his; he would write this up for 
me from his. 
Mr. Houeate.—Mr. McLure would fill it in, then? 
Mr. Hoare.—He would fill these in from his field copy. 
Mr. Houcate.—So then your office diary was made up from time to time and 
back dates filled in on the occasion of your various visits to the bridge? 
Mr. Hoare.—Yes. 
Mr. Houcate.—You have filed something showing your visits to the bridge? 
Mr. Hoarrt.—I have put in something, yes. 
Mr. Hoieate.—Were you there on August 20th, Mr. Hoare? 
Mr. Hoarr.—I am not quite positive; I could not say right off whether I was there 


Mr. Hoicate.—What have we here to show? 
Mr. Hoare.—I do not think there ig anything to show. 

Mr. Houeate.—By reference to a private diary could you tell us what your move- 
ments were in regard to visiting the bridge? 

Mr. Hoare.—Well, I might; I am not quite sure about that; I do not actually 
know every day I visited the bridge; sometimes I used to go on consecutive days and 
I did not enter it up; in fact, sometimes I did and sometimes I did not. 

Mr. Houeate.—What we would like to know would be your movements in regard 
to the bridge work from the 20th of August forward to the 29th? 

Mr. Hoare.—I am positive about the 28th, that I was there on the 28th? I can 
speak from memory that I was there on the 28th, all day long. 

Mr. Houtgate.—I have no doubt that you could, from consu.ting your own private 
diary, say just what your movements were in that period? 

Mr. Hoare.—Possibly I could. The only day I am positive about now is the 28th. 
I was there all day on the 28th. 

Mr. Hoxeate.—Will you give us a memorandum covering that information? 
Mr. Hoarrt.—Yes. 

Mr. Houeate.—Then, what was the first report of Mr. McLure’s that drew your 
special attention in that period to the work? 

Mr. Hoarr.—On the 27th he showed me a sketch. 

Mr. Houcate.—In Mr. McLure’s absence from. the work whose duty was it to 
write up that diary and keep the field notes? 

Mr. Hoare.—He attended to it always. 

Mr. Horcate.—But in his absence? We have a statement from him that he was 
in the hospital ? 

Mr. Hoare.—Well, it was not written up, he wrote it up when he came out. 

Mr. Houcate.—Who, then, kept the notes from which he would write up that 


diary ? 
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Mr. Hoarre.—Mr. Kinloch would keep the account of the daily work. 

Mr. Honieate.—Mr. Kinloch kept the notes? 

Mr. Hoare.—He was supposed to keep track of everything during Mr. McLure’s 
absence in the hospita!, and when Mr. McLure was sick, I called up Mr. Kinloch, and 
several times during the day when I was not at the bridge myself to know if every- 
thing was going on smoothly, and if he required any assistance, and his reply was 
that there was nothing of special importance taking place, that they were principally 
engaged in the moving of travellers and rigging for the next panel. 

Mr. Hoxncare.—Were you at the bridge during Mr. McLure’s absence in the 
hospital ? 

Mr. Hoarr.—Yes, sir; and I took every pains to ascertain from Mr. Kinloch if 
he required any assistance and if he would be overworked during Mr. McLure’s sick- 
ness, and he—in fact he laughed at me for asking the questions. 

Mr. Houtcate.—Now, Mr. Hoare, would you please go on with what took place 
from the 27th of August forward ? 

Mr. Hoare—Mr. McLure reported that the four ribs of chord 9-A-L showed 
deflections towards the axis of the bridge, and showed me a pencil sketch of it. He 
told me that that was reported to him, that it was discovered by Mr. Kinloch, and that 
as those bends had not been discovered before, he had reported the matter that day to 
Mr. Cooper, and that Mr. Birks had reported in the same manner to Phenixville. He 
also stated that he thought it would be advisable to go to New York and describe it, 
as it took so long to communicate by telegram on account of delays in getting 
messages through; there was a strike at the time. He also stated that Mr. Yenser 
would not move out the traveller. My answer was that that was all right, and that 
he had better go to New York and Phenixville. But before going, I wished him to 
check up everything—that is to take levels at the main pier, to examine the posts, 
and see that everything was in perfect line, and be perfectly sure that he had full 
information on the general condition of the bridge before leaving. In the morning 
of the 28th, I went out to the bridge and met Mr. McLure and Mr. Kinloch and Mr. 
Birks—they were together at the office. 

Mr. Hotcate.—Was Mr. Yenser present ? 

Mr. Hoarze.—Not just at that moment; he showed up a few minutes later. I 
asked them if they had examined everything as requested the night before. He said 
everything had been examined, and everything was in perfect condition. 

Mr. Hoxicate.—What did you understand he meant by that? 

Mr. Hoarr.—He meant that everything was in normal condition, referring to the 
levels of the bridge and the alignment of posts. Everything was working right with 
the exception of that chord and the two chords mentioned on the cantilever arm. 

Mr. Hotcate.—That is the two chords mentioned to you at that time, or some 
time previously ¢ 

Mr. Hoare.—No, at that time. 

Prof. GaLBRAITH.—Which chords? 

Mr. Hoare.—Two chords on the cantilever arm on the Quebec side. 

Mr. Hoxcate.—But I suppose your diary contained references to these under a 
previous date? 

Mr. Hoarr.—They are all mentioned here, 8 and 9 chords, the diary refers to 
them. I asked the question if any rivets or latticing had been brokod on chor~ 9-A-L, 
and they stated that there was no visible damage, but that the latticing appeared to 
be, I think they said, slightly strained. 

Mr. Horcate—Do you remember who made that remark ? 

Mr. Hoarze.—It was Mr. Kinloch, I think, made that remark. He said they 
sounded rather peculiar. 

Mr. Houeate.—Can you recollect any statements made by Mr. Yenser or Mr. 
Birks in regard to not only that matter but anything else that took place at that time? 

Mr. Hoarr.—Yes; when Mr. Yenser appeared on the scene; before he appeared 
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I was told that the traveller had been moved that morning. I asked him why he 
moved it. He said he had so many men out, that he thought there was no danger in 
moving the traveller. 

Prof. GaLBrairH.—About what o’clock was this conversation ? 

Mr. Hoare.—I think that was about half-past ten in the morning. 

Mr. Houcatrr.—Was the impression made on your mind at the time, Mr. eae 
by Mr. Yenser’s remark, that he was free from any feeling of danger? 

Mr. Hoare.—Yes; he seemed to be quite at ease over it, in the way he spoke to 
me, judging from his manner. And then I asked Mr. Birks, I think it was, a ques- 
tion if he had figured the effect of moving that small traveller on the 9-A-L chord. 
He stated it was approximately about 50 pounds to the square inch. 

Mr. Stuart.—Did he state that he had figured it? Mr. Hoare’s answer does not 
indicate whether he had figured it. JI want to know if he really said he had figured it ? 

Mr. Hosre.—Yes, he said he had figured it; approximately, it was 50 pounds to 
the square inch. I replied that that was a bagatelle compared with the stress already 
on the chord. 

Mr. Houcate.—Did you understand that his 50 pounds to the square inch was 
simply the additional compression strain brought on the member? 

Mr. Hoare.—Brought on that chord by the moving of the traveller forward. That 
is what he stated to me. 

Prof. GatprairH.—As a whole? 

Mr. Hoart.—As a whole. 

Mr. Houeatre.—Was any other question discussed by you with Mr. Birks with 
regard to the question of strain? 

Mr. Hoart.—No, I do not think so. 

Mr. Hoteate.—You do not remember that any direct reference was made to the 
condition brought about by any change in shape of the member ? 

Mr. Hoarz.—No. After that discussion about the traveller having been moved, I 
told Mr. McLure to hurry off and catch the noon train and go to New York and see 
Mr. Cooper and lay the facts before him and have a full discussion and come to some 
decision about it, and then to go to Pheenixville and repeat the same explanations 
there so that there would be no misunderstanding which might arise by telephoning 
or telegraphing from the office. 

Mr. Houcate.—Previous to that moment had you made a personal examination 
of the parts you were discussing ? 

Mr. Hoare.—No, I only looked down, I merely went out on the deck and partly 
out on one of the floor beams so I might be positive where the distortions occurred. I 
went out there and I did not notice anything from the place J was standing. 

Mr. Hotgate.—You could not discern the bends that these gentlemen were speak- 
ing about from the deck? 

Mr. Hoarzt.—Not from where I was on the deck. 

Mr. Hoxieate.—Then I understand that you did not go down on the chord your- 
self ? 

Mr. Hoarr.—No, I did not go down, I was perfectly satisfied. 

Mr. Hoteatre.—To verify their reports ? 

Mr. Hoare.—I was perfectly satisfied with their reports, because they had made 
careful measurements of the same. 

Prof. GaLBraItH.—Do you know anything about the total stress on that chord 
that morning? You have given me increase of stress. 

Mr. Hoars.—I think there was about—I had some conversation about that with 
Mr. Birks later in the day, and to the best of my recollection, he told me there was 
about three-quarters of the maximum on it. 

Prof. GatBraitH.—How much did you understand that to be? 

Mr. Hoare.—I think I have a note of that somewhere. The maximum was sup- 
posed to be over 15.000,000. 
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Prof. GALERAITH.—I meant unit stress, or put it the other way. 

Mr. Hoire.—I think there was about from 11,000,000 to 12,000,000 pounds on 
ic that day. 

Mr. Houeate.—Total load? 

Mr. Hoare.—Total load on it that day, speaking approximately. 

Mr. Houtcatre.—At any rate you cannot say positively now? 

Mr. Hoare.—Cannot say positively. 

Mr. Hotcate.—And you do not know this definitely ? 

Mr. Hoare.—No. 

Mr. Houeatre.—And the information of that nature that you would have received 
would have been received from whom, Mr. McLure or Mr. Birks? 

Mr. Hoare.—Mr. McLure was away, he had gone to New York. I was ascertain- 
ing these figures from Mr. Birks as he was keeping track of the effects of the erection 
on the members from time to time. / 

Mr. Hoicate.—You gave us what you understood to be Mr. Yenser’s appreciation 
of the conditions, Mr. Hoare? 

Mr. Hoare.—Yes. 

Mr. Hoiecate.—Did Mr. Birks pronounce upon the matter? 

Mr. Hoare.—Yes. My general conversation with him about that chord led me to 
conclude that he did not consider it a dangerous matter at all. He considered that it 
would be necessary to take some steps to repair it, but I did not conclude from the 
conversation I had with him that he considered it a dangerous affair. 

Mr. Hoteate.—But he approved of Mr. McLure going to interview Mr. Cooper? 

Mr. Hoare.—Well, I did not consult him at all about that. 

Mr. Houcatre.—He knew he was going? 

Mr. Hoare.—He knew he was going; at least he did not know until I told him he 
had gone. 

Mr. Davwson.—I would like to suggest why should these engineers have con- 
sidered repair necessary if it was not in a serious and dangerous condition ? 

Mr. Hotcatre.—I think the facts are clearly stated. Mr. Davidson, there is a 
condition described. 

Mr. Davinson.—Probably that is a conclusion more or less justified by the evidence 
so I do not insist on that. 

Mr. Houicare.—Was any scheme of repair suggested to you, Mr. Hoare, with 
regard to that member or any other member? 

Mr. Hoarr.—Yes, on one of the chords of the cantilever arm, correspondence took 
place between Mr. Birks and the Phenix Bridge Company and Mr. McLure and Mr. 
Cooper in reference to repairs to one of the chords on the cantilever arm. I have the 
correspondence about it at the office: ‘Splice between chords 7 and 8 on the west 
truss of south contilever arm. The west centre rib was three-quarters of an inch out 
of line.’ 

Mr. Hoteate.—To what are you referring there, to a letter? 

Mr. Hoarr.—No, to the daily record. 

Mr. Houieate.—On what page is that? 

Mr. Hoare.—Page 190. 

Mr. Hotcate.—Would that be what you would call a mater of repair? 

Mr. Hoarr.—Yes, that was a question of repair. That is, they were suggesting 
certain repairs at Phenixville and to Mr. Cooper. 

Mr. Houeate.—Repair wou:d indicate that damage had been done. In this case 
had damage been done? 

Mr. Hoarr.—No, we did not consider that any permanent damage had been done, 
simply a bend, and they were discussing the question of how to straighten that chord 
rib and hold it in line, hold it in position. Mr. Kinloch suggested a diaphragm being 
put in there. ) 
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Mr. Hoieate.—What was the date of that entry in your diary? 

Mr. Hoare.—August 12. 

Mr. Hoteate.—August 12? Did you inspect this point yourself? 

Mr. Hoarz.—No, I did not inspect the point, but it was mentioned to me at the 
time, and we discussed it, and Mr. Kinloch and Mr. McLure together were speaking 
of a diaphragm, and asked me what I thought of it, and I said I thought it was a very 
good way of straightening up the chord and holding it. 

Mr. Houcate.—Then what was done in connection with it? 

Mr. Hoare.—Well, there was nothing done, it was in abeyance; it was left to Mr. 
Cooper and Phenixville to come to some agreement on that detail, but they had not 
arrived at any decision. Mr. Cooper differed somewhat from the methods proposed, 
and it was still under discussion when the bridge collapsed. 

Mr. Hoxteate.—Did you understand that this defect that had been discovered was 
one relating to the erection of the bridge, or did it affect the character of the struc- 
ture ¢ ( 

Mr. Hoare.—Which one do you refer to? 

Mr. Hoicate.—The one you are now referring to between 7 and 8. 

Mr. Hoarrt.—Would you repeat the question? 

Question read to witness as follows: ‘Did you understand that this defect had 
been discovered was one relating to the erection of the bridge, or did it affect the 
character of the structure? 

Mr. Hoxieate.—In other words, was it a local or a general defect ? 

Mr. Hoare.—I understood it to be a local defect. 

Mr. Hoicate.—Having an effect on the general structure? 

Mr. Hoare.—It looked as if the chord was straightened out it would be satisfac- 
tory. 

Mr. Hoicate.—Was that the only instance of the kind? 

Mr. Hoare.—I think, as far as I can remember at the time, it is the only one of 
any consequence. 

Mr. Hoxteate.—Did you personally investigate any other questions? 

Mr. Hoare.—Yes. There was a detail in connection with the top main post, one 
of the details there. 

Mr. Houeate.—Which main post do you mean, the centre post? 

Mr. Hoare.—The main centre post, yes. 

Mr. Houeate.—The right or left? 

Mr. Hoare.—I do not remember now; I will have to refer to a book to find out 
which it was, but I remember looking over those. There was a dish in the top section. 
I do not remember the match mark of section, but there was a dish where the 
top section bore on certain brackets which was not precisely true. They called my 
attention to it, and also reported it in the usual way to Pheenixville and Mr. Cooper, 
but it turned out to be of no consequence, and the corresponding post in the shop was 
examined to see if that little hollow existed in that post, but they found out it was all 
right. 

, Mr. Hoxueate.—Did you correspond personally with Mr. Cooper in regard to any 
of these matters that were discovered on the bridge? 

Mr. Hoare.—Very seldom. I corresponded in some instances, but I left that to 
Mr. McLure entirely. 

Mr. Hotcatr.—I mean in regard to any of these instances we are now discussing ? 
Mr. Hoare.—No, none of these. The only communication I had with Mr. Cooper 
was by telegram on August 28, reading: ‘ Have sent McLure to see you carly to-morrow 
morning to explain letter mailed yesterday about anchor arm chord.’ 

Mr. Houcatre.—Is that a letter of yours? 

Mr. Hoare.—No, it is Mr. McLure’s is referred to, it is his report. I sent a 
similar message to the Phenix Bridge Company reading: ‘ McLure will call to-morrow 
morning to explain Birks’ letter re anchor arm chord. Will see Cooper first.’ 


282 ROYAL COMMISSION ON COLLAPSE OF QUEBEC BRIDGE 


7-8 EDWARD VII., A. 1908 


Mr. Houicate.—Just resume, then, where you left off, at the point when you were 
talking to Mr. Yenser and Mr. Birks. 

Mr. Hoare.—I did not see Mr. Yenser after he said he was satisfied, felt quite 
comfortable about having moved out the traveller. I do not think I had any further 
communication with him that day. 

Mr. Davwson.—I would like to know if Mr. Yenser actually said that or whether 
Mr. Hoare simply thought he gave that impression. There is quite a difference to my 
mind whether Mr. Yenser said it or whether Mr. Hoare received that impression. 

Mr. Hoarr.—Yes, he told me most distinctly. 

Mr. Honieate.—Can you repeat, as nearly as possible, Mr. Yenser’s own words? 

Mr. Hoare.—My words to him were: ‘So you have decided to move the traveller 
out ? And he said, ‘ Yes, I have.’ He said: ‘I had a dream,’ in a kind of joking way, 
‘TI have had a dream, I think it was foolishness not to move the traveller.” He said, 
‘T have so many men out on the work that I wanted to employ them.’ That is about 
all he said. As far as I remember that is substantially the conversation we had. 

Mr. Davipson.—Who was present at that conversation ? 

Mr. Hoare.—I do not know that anybody was close by. We were standing at the 
door outside of the office, standing outside the office in front of the door. I do not 
know that anybody was there at the time. 

Mr. Houcate.—I think you did state what time that was? 

Mr. Hoaret.—About 10.30. 

Mr. Houieate.—In the morning? 

Mr. Hoarz.—In the morning. 

Mr. Houearr.—Of the 28th? 

Mr. Hoarr.—Yes. 

Mr. Hoieate.—What followed? 

Mr. Hoarz.—After Mr. McLure left? 

Mr. Honcatr.—At what time did he leave? 

Mr. Hoare.—He took the noon train on the Grand Trunk; he took the train that 
leaves Lévis about one o’clock from Chaudiére Curve. Then I remained at the bridge 
during the rest of that day, at least until about five o’clock, and I had some further 
conversation with Mr. Birks. 

Mr. Hoicatre.—What was that? 

Mr. Hoare.—The first thing I asked him to do in the evening was to go and make 
another examination of chord 9-A-L and see whether the deflections showed up at the 
south splice and extended into the batten plates, as the sketch I had from Mr. McLure 
just showed the deflections commencing at the batten plates. It was a matter more 
for my personal information. 

Mr. Houieate.—What did he say? 

Mr. Hoarrt.—He said, yes, that it showed slight distortions at the splice between 
8 and 9. 

Mr. Houeate.—I understand this is the report of his examination ? 

Mr. Hoare.—Just verbal. 

Mr. Houieate.—That would be at what time? 

Mr. Hoare.—It would be in the afternoon. I do not know the exact hour. It 
was during the afternoon. 

Mr, Hoieatre.—This report of Mr. Birks is made after he had made a second ex- 
amination at your request ? 

Mr. Hoarr.—Yes. 

Prof. GALBRAITH.—Did he see anything? 

Mr. Hoarr.—I said, ‘Are you sure that the lattice does not show any signs of 
buckling?’ He said, ‘No, not the slightest.’ I made the remark that it was rather 
strange it should be so. 

Prof. GaLBraitH.—Did Mr. Birks say anythin about the appearance of those 
ribs near the foot of T-5-Z? That is the division between panels 9 and 10? 

Mr. Hoart.—No, he did not make any special remark about it. 
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Mr. Houcate.—Mr. Birks, I understand, reported that there was nothing visible 
that was wrong in the latticing? 

Mr. Hoarse.—He said nothing. 

Mr. Hougate.—And you said you were surprised at that? 

Mr. Hoarre.—I was surprised, yes. 

Mr. Houtcate.—Had you expected it? 

Mr. Hoart.—Well, from the sketch, from the distortions shown on the sketch I 
thought there might probably be something visible. I thought it was possible there 
might be something show there. 

Mr. Houeatr.—After Mr. Birks reported this to you, Mr. Hoare, what followed ? 

Mr. Hoare.—Then I sent for Mr. Kinloch, and asked him to go to the storage 
yard and see Mr. Clark and get him to refresh his memory about some repairs that 
were made to that chord in the storage yards during the summer of 1905, in July, I 
think it was, 1905, as I knew that that chord had met with an accident in the storage 
yard, and I had not any reference to it at the time, and I asked him to see Mr. Clark 
and get me a description of what took place at the time, just for present discussion. 
He went to the storage yard and saw Mr. Clark again about it, and we had a general 
review as it were of the repairs that were made. It was so long ago I had forgotten; 
what had happened to that chord. I knew it had fallen from the grips; there was a 
splice plate broken and a pair of angles, speaking now from memory; they were all 
repaired at the time from a sketch, made at Phcenixville, which was submitted to Mr. 
Cooper for approval at my request, before it was sent here to be used. I simply 
wanted to refresh my memory at the time about those repairs. 

Mr. Hoieate.—After doing that what fol:owed ? 

Mr. Hosrt.—We had some conversation about the repairs being considered satis- 
factory. 

Mr. Horeate.—What time of the day would that bring it up to? 

Mr. Hoarr.—Oh, possibly four o’clock in the afternoon. 

Mr. Houcatr.—And what happened after that? 

Mr. Hoarr.—-I think I went to Quebec. 

Mr. Hoteate.—Did you leave any particular instructions with Mr. Kinloch before 
leaving ? 

Mr. Hoarz.—No, I a not think I did. 

Mr. Houeate Bare you have any communication with Mr. Kinloch over the 
telephone after you went to Quebec that night? 

Mr. Hoare.—I am not positive about that. 

Mr. Houeate.—Or with anybody at the bridge? 

Mr. Hoare.—Yes, Mr. Birks called me up on the ’phone. 

Mr. Hoieate.—With reference to what? 

Mr. Hoare.—With reference to that chord 9-A-L. 

Mr. Houeate.—What did he say? 

Mr. Hoarz.—He merely emphasized what he had already said that the chord was 
bent from the splice. I suppose he had been plotting it, making a sketch, and that 
he called me up again to state he was positive the bends occurred in the Sp. ice, and 
that he had thought the bends, some of them—I think he used the word ‘some of 
them,’ or to a certain extent, they were there before the chord was put in the_bridge. 
He made some remark of that kind, I could not repeat the exact words. I said : 
We will just have to await the result of Mr. McLure’s trip, and we will possibly get 
the answer to-morrow—some words of that kind; that is all the conversation that took 

lace. 
: Mr. Hoicate.—Have you anything definite to show that Mr. Birks made such a 
sketch as that? 

Mr. Hoarr.—No. 

Mr. Houcate.—He stated over the telephone that he had made such a sketch? 

Mr. Hoarr.—I understood so—that he had made a sketch or notes of the different 
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deflections from the splice. I asked him to make a more precise examination after 
Mr. McLure went away. i 

Mr. Houcate.—Did Mr. Birks in that telephone conversation indicate anything 
of his apprehension of the nature of this trouble? 

Mr. Hoarp.—No, he merely stated that he thought that some of these bends 
occurred before the chord was placed in the bridge. 

Mr. Hoicate.—Did he indicate anything in regard to the possible effect it might 
have on the bridge? 

Mr. Hoare.—Not at al; never referred to it. 

Mr. Hougate.—Neither one way nor the other? 

Mr. Hoarn.—Neither one way nor the other. At the time I was on the bridge 
he did make an allusion to the fact that he did not consider it serious; it was not a 
serious affair—I think those are the words he used—I do not think it a serious affair. 

Mr. Hotgate.—You think he did express himself? 

Mr. Hoarr.—While I was on the work after Mr. McLure left. 

Mr. Hoiaate.—But at a later period that day he did not? 

Mr, Hoare.—No, I do not remember him referring to it at all. 

Mr. Hoxtcate.—Was there anything further happened on the night of the 28th? 

Mr. Hoarre.—No. 

Mr. Houcate.—What were your movements on the following morning? 

Mr. Hoare.—Next morning I was preparing some information—some data for 
the annual meeting of the directors. 

Mr. Houeate.—Did you visit the bridge? 

Mr. Hoare.—No, I did not. 

Mr. Hotgate.—Did you make further inquiry over the telephone? 

Mr. Hoarz.—No, I was simply expecting to hear from Phenixville or New York. 
Mr. Houcate.—Did the bridge call you up? 

Mr. Hoare.—They did not. 

Mr. Hoxeare.—In connection with the work itself, what did you do that day? 

Mr. Hoarr.—lI did nothing at all except office, work—nothing in connection with 
the outside work. 

Mr. Houcare.—You received no communication from Mr. McLure? 

Mr. Hoare.—No. The only communication I received that day was a telegram 
from Mr. Deans at Phenixville, but that did not refer to that chord at all. It 
referred to the splice 7 and 8 on the west cantilever arm. I misunderstood that 
message; I thought it referred to chord 9-A-L, but after explanation I found it - 
referred to the cantilever arm—to the original splice that was under discussion. 

Mr. Hoitaate.—What was the telegram, Mr. Hoare? 

Mr. Hoare (reading).—‘ Phenixville, Pa., August 29, 1907—-E. A. Hoare, chief 
engineer, Q. B. Company, Quebec, Que.: McLure has not reported here; the chords 
are in exact condition they left Phoenixville in and now have much less than maximum 
load. (Sgd.) John Sterling Deans.’ I thought it referred to chord A-9-L, and I felt 
quite comfortable that day about it. I knew it could not be long before the matter 
would be taken up. 

Mr. Hoieate.—You might file that bunch of correspondence, Mr. Hoare. 

Mr. Hoare.—There are a lot of things here that are just private notes. 

Mr. Honeate.—That telegram, to begin with. 

Mr. Hoare.—I will put all these telegrams in. Here is a sketch that Mr. McLure 
gave me; is that any good? This is the one first shown me when the chord was first 
discovered ? 

Prof. GALBRAITH.—What made you come to the conclusion that this telegram did 
not include chord A-9-L as well as the others? 

Mr. Houeate.—I thought that referred to chord 9-A-L. 

Prof. GALBRAITH.—I understood you to say that afterwards 
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Mr. Hoare.—Mr. Deans explained to me afterwards that it did not refer to that 
chord at all. 

Prof, GALBRAITH.—That is what I am asking you. It was from conversation with 
Mr. Deans? 

Mr. Hoarre.—Yes, sir. That is the only communication I had that day with New 
York or Phenixville; in other words, I was awaiting the result of their conference 

before doing that. 
(Telegrams put in and marked Exhibit No. 51.) 

Mr. Hoicate.—Then, you had no communication with the work on the 29th of 
August ? 

Mr. Hoare.—Not that I can recollect. 

Mr. Hoteate.—Up to what time? 

Mr. Hoare.—Until the time of the accident. 

Prof. Krerry.—There are two or three points I do not follow very clearly, Mr. 
Hoare. Your copy of Mr. McLure’s diary was written up each time you went to the 
bridge ? 

Mr. Hoarr.—Generally in that way and sometimes I would send it out by any- 
body going that way; that is, whenever there was an opportunity to get my book to 
Mr. McLure I availed myself of it. 

Prof. Kerry.—Was it systematically read? 

Mr. Hoarr.—Yes. 

Prof. Krrry.—Every time you received it back you read the entries? 

Mr. Hoarr.—I used to read it over—yes. 

Prof. Krerry.—So that between the time that the book was posted the importance 
or otherwise of any event was left entirely to Mr. McLure’s judgment? 

Mr. Hoare.—No, I did not depend upon the book for practical purposes. The 
book was merely to keep a record of everything because I could not remember what 
took place from time to time; it was more for a book of reference than anything 
else. I did not depend on the book for my daily knowledge or information for what 
was going on at the bridge. I used to Set that personally by going there, or if I could 
not go there at any special time, I was always in telephonic communication. 

Prof. Kerry.—But that telephonic communication would be a statement only of 
the matters that Mr. McLure considered to be important? 

Mr. Hoare.—He would repeat everything that was going on, either he or Mr. 
Kinloch. I would call them up at night and they would repeat the whole process 
during the day, whether they were moving the traveller, rigging the traveller, or what 
member had been placed, whether this member fitted, or whether they had to chip the 
plate—all the details; they explained fully over the phone whenever I called them up. 

Prof. Kerry.—In other words they gave you every day over the ’phone the same 
information in detail that was covered in the diary? 

Mr. Hoare.—Substantially so—not word for word, but generally speaking. For 
instance, there were days when I would call up and ask the question: What is going 
on to-day? They would say: Moving traveller, rigging traveller and so forth, and 
that would end it. I would say: What is going to happen, and they would say: Con- 
tinue the same kind of work. Then, I did not trouble my head to ask any further 
questions. It was only when they were doing any special work that I would ask any 
questions. 

Prof. Kerry.—Mr. McLure was absent from the work from the 17th to the 23rd. 
At what date subsequent to the 23rd was your diary written up ? 

Mr. Hoare.—I could not tell you; I do not remember. 

Prof. Kerry.—So that there may have been a gap of as much as ten days? 

Mr. Hoare.—There would not have been a gap of ten days without my having 
personal knowledge of the work that was going on at the bridge. 

Prof. Krrry.—But without any official record ? 
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Mr. Hoarr.—I do not think it is likely that there was that length of time, but 
even if there was, as I said before, I did not depend upon this book for my personal 
knowledge. It was simply as a book of reference. 

Prof. Kerry.—Then, were you in communication with the bridge on the Monday 
of the week of the failure? 

Prof. GaLBRAITH.—The 26th ? 

Mr. Hoarzt.—I am not positive. I cannot state now positively whether I was or 
not. 

Prof. Kerry.—Can you let us know that later? 

Mr. Hoare.—I think I ean. : 

Prof. Kerry.—Then, on the Tuesday, when did the report of the deflection of the 
chord reach you? 

Mr. Hoarr.—Tuesday evening. 

Prof. Krerry.—At what time? 

Mr. Hoarrt.—It was after dinner. I do not remember the exact hour. 

Prof. Kerry.—Then, practically twelve hours elapsed between the time that the 
deflection was discovered and the time that the report reached you? 

Mr. Hoarz.—I understand they discovered it that same day. There would not be 
that length of time. 

Prof. Krrry.—We have evidence to the effect that it was discovered at nine 
o’clock in the morning? 

Mr. Hoare.—I suppose about ten hours, 

Prof. Kerry.—What was the reason for that delay? 

Mr. Hoarre.—I could not speak positively about that beyond the fact that Mr. 
McLure had to make his measurements. After Mr. Kinloch discovered the bend he 
called Mr. McLure’s attention to it and they had to make measurements, then make 
their sketches and then they had to get their reports out. They had to occupy all the 
time before he could reach me. That should take up all the time. That would be 
the cause of the delay. it takes considerable time crawling along that chord and 
making precise measurements. 

Prof. Kerry.—It was perfectly possible, for example, Mr. Hoare, to call you up 
at nine o’clock that morning and let you know there was trouble? 

Mr. Hoare.—Yes. 

Prof. Kerry.—And that was not done? 

Mr. Hoart.—That was not done—no. 

Prof. Kerry.—And no effort was made to call you till after dinner in the evening 
to advise you of it? 

Mr. Hoarr.—Yes, Mr. McLure called me up and said that he was coming in to 
see me to show me a sketch. I do not see that calling me up earlier in the day would 
have done any good, because after discovering the deflection necessarily they had to 
get the information to make a sketch to show all the points of deflection so as to be 
able to send it over by mail that day to New York and Phoenixville. That was a more 
important proceeding than coming into town to see me, because I could not have said 
anything—could not have done anything without having particulars of the trouble. 
That was the first thing to do and they pretty well consumed the whole time before 
they could have reached mé in getting that information in good shape. 

Prof. Krerry.—Do I understand, Mr. Hoare, that if that information that Mr. 
Kinloch gave Mr. McLure had reached you at nine o’clock in the morning you would 
not immediately have stopped everything and gone out on the bridge to inspect that 
yourself ? 

Mr. Hoare.—No, I should have required more information before I should have 
taken any action on it. That is the information I gave them in the evening. 

Prof. Krerry.—I mean personal inspection, which does not depend on the action 
of your subordinates ? 
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Mr. Hoare.—lIf it had been reported to me possibly I might have gone out; that 
is if they had reported to me that anything serious had presented itself I should have 
gone out there, but I could not have done anything without getting more particulars 
and that is what they were getting during the day. I would want to have something 
definite to work on, because little bendings of the chords of minor importance would 
occur occasionally from time to time and be examined by the inspectors before they 
went in the structure. 

Prof. Kerry.—Both Mr. Kinloch and Mr. McLure testified that they were seriously 
disturbed by this occurrence and we understand you that they took the full respon- 
sibility of not reporting that matter for the course of an entire day? 

Mr. Hoart.—Yes, they did, and I imagine they considered that it was not neces- 
sary to report it, as I said before, until they got complete data to lay before me as 
well as Mr. Cooper. 

Prof. Krerry.—Where were you that day, Mr. Hoare? 

Mr. Hoare.—In the morning I was in Quebec. I do not remember the exact 
time, but I was in the office preparing some data for the annual meeting. 

Prof. Kerry.—That is on the morning of the 27th? 

Mr. Hoare.—Yes, I was there. 

Prof. Kerry.—Till what time? 

Mr. Hoare.—I could not say exactly till what time, but I was within reach 
anyway. 

Prof. Kerry.—And subsequently ? 

Mr. Hoare—I think I was in the office all day. Yes, I think I was in Quebec 
all day. 

Prof. Kerry.—Can you file a definite statement with us, Mr. Hoare, covering 
that ? 

Mr. Hoart.—Yes. 

Prof. Kerry.—Mr. McLure reported to you, Mr. Hoare, that the traveller would 
not be moved on the evening of the 27th? 

Mr. Hoare.—No, he stated that Mr. Yenser said he would not move the traveller. 

Prof. Kerry.—On the morning of the 28th you went out and found that the 
traveller had been moved? 

Mr. Hoare.—Yes. 

Prof. Krrry.—Did you express any opinion either in the way of approval or 
otherwise of the movement of that traveller? 

Mr. Hoare.—Yes, after putting the question to Mr. Birks, if he knew or if he had 
considered the effect on chord 9-A.L, and when he stated that it was only 50 lbs. 
additional stress, I think I said: That does not amount to much anyway. That was 
all the remark I made. 

Prof. Kerry.—You did not take any responsibility or give any definite instructions 
either to one effect or to the contrary concerning the movement of the traveller? 

Mr. Hoart.—No. 

Prof. Krerry.—Did you ask Mr. Birks if he included in his calculations the 
weight of the new panel that was to be erected? 

Mr. Hoarzt.—No, I merely mentioned the traveller. 

Prof. Kerry.—So that, it was assumed by Mr. Birks, or did you consider that it 
was assumed by Mr. Birks that no iron was to be erected? 

Mr. Hoare.—Yes, I was under the impression that that was all they were going 
to do. They were working on the big traveller taking metal off. I was under the 
impression they were going to continue that work and just work on the small traveller 
getting it ready for the next panel. 

Mr. Hoxugate.—Was that merely an impression or was it a definite understand- 
ing ? 

Mr. Hoare.—That was my belief from general conversation. 
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Prof. Kerry.—How large a piece of work is the getting ready of the little 
traveller? After the traveller is moved forward in position what further detail is 
there before the erection of the new panel would commence? 

Mr. Hoare.—It is practically ready then; generally speaking, it is practically 
ready. 

Prof. Kerry.—So that you reasoned that Mr. Yenser, who you knew had been 
uneasy, would move that traveller forward for no direct purpose and then go back 
and proceed to take down the big traveller? 

Mr. Hoarzt.—Will you kindly repeat that question ? 

Prof. Kerry.—You reasoned that Mr. Yenser, who you knew was uneasy, 

Mr. Hoare.—I did not know; I was not under that impression at all. When I 
saw him in the morning he had a different opinion altogether. I thought he was not 
uneasy at all. He seemed to act just the reverse way. He spoke to me most con- 
fidently about it. 

Prof. Kerry.— He had been an entire day before? Mr. McLure reported to you—? 

Mr. Hoarr.—He reported to me simply the night before that he said he would not 
move the traveller until he got more information on the chord, but in the morning 
wien I spoke to him outside the office he was of a different opinion altogether; he 
seemed perfectly at ease. 

Prof. Kerry.—Did you still consider that he moved that traveller forward without 
the least intention of using it? 

Mr. Hoarr.—I thought so. When I was there they appeared to be working on the 
big traveller; most of the men on the big traveller and unloading 

Prof. Kerry.—Would you consider that action under your understanding of the 
programme, to be the action of a perfectly reasonable man? 

Mr. Hoarre.—Yes, I should say so. 

Prof. Kerry.—Mr. Yenser told you, we understand, Mr. Hoare, that he moved 
that traveller forward partially because he had more men out to work than he could 
conveniently employ otherwise ? 

Mr. Hoare.—He did not say that; he simply said: There are too many men out. 
Prof. Krerry.—Your interpretation of that would be the same as mine, would it 


not ? 

Mr. Hoare.—That he wanted to employ them; that he did not want to have them 
idle. 

Prof. Kerry.—He made no statement as to what he proposed to do with these 
men ? ; 
Mr. Hoare.—No, he did not say anything further. 

Prof. Kerry.—After the traveller was moved out? 

Mr. Hoare.—No, he did not make any further statement to me on the subject. 

Prof. Kerry.—How long did it take to move the small traveller forward? 

Mr. Hoare.—I could not say. It was moved before I got out in the morning. 

Prof. Kerry.—That is to say it did not occupy more than two hours at the outside. 

Mr. Hoare.—Three or four hours, I suppose. 

Prof. Kerry.—And the officials of the Phoenix Bridge Company proceeded to 
add the iron to the next panel without any communication either one way or the 
other ? 

Mr. Hoare.—Yes. 

Prof. Krerry.—You were not consulted in the matter ? 

Mr. Hoare.—No. 

Prof. Krerry.—You were not advised, previous to the fall of the bridge that any 
iron had been put on that panel? 

Mr. Hoare.—No. 

Prof. Krerry.—You did not know they were working on that panel until after 
you heard of the fall of the bridge? 
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Mr. Hoare.—I knew they were working on the bridge, but I did not know whether 
they were putting more metal on or not. My general impression was that they were 
working on the big traveller, had most of their force on the big traveller, taking it 
down. 

Prof. Kerry.—In your discussions with Mr. Birks and Mr. McLure, were you 
called on for any decision in regard to their action ? 

Mr. Hoart.—In what respect ? 

Prof. Krerry.—As to whether the traveller should be moved forward or whether 
the work should be continued. 

Mr. Hoart.—The night before I was under the impression that the traveller 
would not be moved forward, and when I arrived next morning I found that it had 
been moved forward. That is all the information I had. 

Prof. Kerry.—The only decision you were asked for was as to whether Mr. 
MeLure should go to New York or not? 

Mr. Hoare.—That is it. He asked me that question the day before, and I told 
him, yes, go the next day—to take the morning train, but that I would be at the 
bridge before he left. 

Prof, Krerry.—Otherwise the action to be taken at this time was not referred to 
you at all ? 

Mr. Hoare.—Apart from that? 

Prof. Kerry ?—Yes. 

Mr. Hoare.—No. 

Prof. Krerry.—They simply went ahead and made their own decisions? 

Mr. Hoart.—Yes. 

Prof. Krrry.—In regard to this member about which there seems to have been 
a controversy as to whether it was bent before or after it went into place, had you 
any definite information in the way of the records of your inspectors? 

Mr. Hoare.—If it was bent before it went into the work? 

Prof. Krerry.—Yes ? 

Mr. Hoare.—No, none whatever. 

Prof. Kerry.—Had you any reason to believe that it could have been bent before 
it went into the work ? 

Mr. Hoare.—No reason at all. The only time that chord sustained any damage 
was in lifting it in July, 1905, but repairs were made and they had _ thoroughly 
examined it in the yard before it was removed to the bridge and everything was found 
to be satisfactory. 

Prof. Krerry.—Being examined by whom ? 

Mr. Hoare.—Mr. Hudson, myself, Mr. Kinloch and even Mr. Szlapka examined it. 

Prof. Kerry.—You knew personally at the time of the discussion that the chord 
had gone into the bridge straight # 

Mr. Hoarrt.—Yes, taking my inspectors’ reports, they are positive when they make 
a statement of that kind. 

Prof. Kerry.—Did you not state a minute ago that you examined that yourself? 

Mr. Hoare.—At the storage yard. That was in 1905? 

Prof. Krerry.—You found it straight then? 

Mr. Tfoare.—It was in good condition then. 

Prof. Krerry.—So that you knew it went in the bridge in good condition? 

Mr. Hoare.—Yes. 

Prof. Kerry.—In the discussion in regard to the strains on the bridge you got 
_ Mr. Birks’ opinion as to how much increase of strain there would be by the moving 
forward of the traveller. Did you make any calculations yourself? 

Mr. Hoarz.—No; Mr. McLure said about 70 Ibs. Mr. McLure and Mr. Birks in 
their conversation said that they had approximately checked it and one made it about 
70 lbs., and the other 50. It was somewhere probably between these two figures. 
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Prof. Kerry.—Did you direct or make any calculations considering that member 
as a post after it had already deflected ? 

Mr. Hoare.—No. 

Prof. Kerry.—Supposing you saw a post under test in a testing machine and 
visibly deflected out of line, what would you expect to happen? 

Mr. Hoare.—If I saw a post in a testing machine under severe strain ? 

Prof. Kerry.—Under severe strain ¢ ~ 

Mr. Hoare.—I would expect that it would fail without some reinforcement. 

Prof. Kerry.—And if you did not want that post to fail after you noted the 
_ deflection, would you permit the operator to put a pound more stress on the machine? 

Mr. Hoare.—I do not think a pound would make much difference. If I was 
making a test of that kind I would like to put a sufficient load to test the post to 
destruction to obtain results. 

Prof. Krerry.—Did you direct that any systematic measurements should be made 
of that post while it remained under suspicion and unreinforced? 

Mr. Hoart.—You mean the post for testing 4 

Prof. Krerry.—No, I am referring to that particular chord in the bridge? 

Mr. Hoare.—Will you repeat that, please? 

Prof. Kerry.—Did you direct that systematic measurements of the deflection of 
the chord should be made while it remained under suspicion and unreinforced ? 

Mr. Hoart.—The measurements were made before I was aware that the chord 
was deflected. 

Prof. Kerry.—Did you direct any further measurements to be made when you > 
were aware that it was deflected? 

Mr. Hoare.—Only to Mr. Birks on the afternoon of the 28th. 

Prof. Krerry.—Did you direct Mr. Birks to make accurate measurements ? 

Mr. Hoare.—I asked him to make another inspection of the chord and more 
particularly to see whether the deflection extended beyond the outer edges of the 
bottom plates. 

Prof. Kerry.—So that after the deflection of this member, which we may consider 
as a post as far as the stress is concerned, had been observed it was allowed to stand 
for more than forty-eight hours without any measurement being made to see whether 
the deflection was increasing or decreasing ? 

Mr. Hoart.—No, I gave no further instructions after I asked Mr. Birks to make 
that second examination. That was on the afternoon of the 28th. That was the last 
request I made about making a further examination of the chord. After that I simply 
awaited the results from Mr. McLure’s trip, but in the meantime I did not consider 
that there was anything dangerous. 

Mr. Houcate.—Your chief attention seems to have been called to this bend in 
9-A-L; did it occur to you to inspector order to have inspected 9-R-A 4 

Mr. Hoarrt.—No, it never occurred to me. 

Mr. Hotcate.—Did you inspect the corresponding number of 9-A-L? 

Mr. Hoare.—No. 

Mr. Hoieate.—At that time or any other time? 

Mr. Hoare.—No. 

Mr. Honeate.—Has your diary been put in as an exhibit? 

Mr. Hoare.—No, I would like to keep it until you get through, because I will have 
to refer to it. 

Mr. Houeate.—We had better have it as an exhibit now, because we will have to 
refer to it. 

(Diary put in, filed and marked Exhibit No. 53.) 

Mr. Hougate.—When tenders were originally asked for this bridge in reply to + > 
circular letter, were plans sent in with these tenders ? 

Mr. Hoare.—Yes, sir. 
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Mr. Hoteate.—Have you got those? 

Mr. Hoare.—No, they were all returned to the different bidders. 

Mr. Hotcate.—There were no copies retained by you? 

Mr. Hoare.—No, there were none kept. They were all returned to Mr. Cooper 
and then returned to the different bidders. 

Mr. Houeate.—Were descriptions of these bridges sent in with the tenders? 
Mr. Hoare.—Yes. 

Mr. Hoicate.—Have you those? 

Mr. Hoart.—I think the secretary ought to have them. 

Mr. Horcare.—Will you please let us have the tenders and any descriptive matter 
that may have accompanied them ? 

uur. Hoare.—I think he deposited all he has. I think he deposited the different 
reports and the different tenders. 

Mr. Houeate.—What we want is a description of the work they proposed in those 
tenders. 

Mr. Hoare.—I think all of their descriptive matter was returned to them, Take 
suspension bridges, for example, they had to submit specifications of the character of 
the work they were to employ. 

Mr. Honeate.—I find that Mr. Barthe only deposited the figures and documents 
relating to the Phenix Bridge Company. It is the other information we would like 
to have. 

Mr. Hoare.—He would only then have the forms of tender filled up, because I 
am almost positive the special specifications and the plans were returned. 

Mr. Hoteate.—We would like to consult anything you have. 

Mr. Hoare.—Anything we have I will produce. 

Mr. Houeate.—If you make a search for that and show us what there is we can 
look over it, and if it is necessary to bring it in we will bring it in. 

Mr. Hoare.—Yes, I will get all there is. 


Witness retired. 


The Commission took recess. 


AFTERNOON SESSION—THIRTEENTH DAY. 


Commission resumed at 2 p.m. 


Mr. McLourg, recalled. 


Mr. Hoxcatre.—We asked you, Mr. MchLure, for a sketch showing the present 
location of all lower chord members in the anchor arm and a description of the condi- 
tion of the lower chord members. This description further was to include similar 
information in regard to the floor beams as at present lying on the ground. Will you 
produce that information ? 

Mr. McLure.—yYes, it is included in the blue print and description. 

(Blue print and description produced and marked Exhibit No. 54.) 

Mr. Hoicatr.—In reference to this diagram, the dotted lines indicate the original 
position of the lower chords and floor beams? 

Mr. McLure.—Yes, sir. 

Mr. Hoxtcate.—And the solid lines indicate the present location of the floor beams 
and lower chords? 
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Mr. McLure.—Yes, sir. : 

Mr. GALBRAITH.—The dotted lines indicates the centre lines of the chords? 

Mr. McLure.—The original centre lines in horizontal projection. 

Mr. Houcate.—I understand that in_the preparation of Exhibit No. 54 you 
were assisted by Mr. Cudworth? 

Mr. McLure.—Yes, sir. 

(The witness also submitted a memorandum showing the deflection of cantilever 
arm under wind November 12, 1906, and November 16, 1906.) 

Mr. Hoieatr.—I understand that these two were taken by yourself and Mr. Cud- 
worth ? 

Mr. McLure.—Yes, sir. 

Mr. Houeatre.—-And the note dated February 3, 1907, on this same memorandum ? 

Mr. McLure.—From an observation by Mr. Kinloch. 

Mr. Hougatte.—Was observed by Mr. Kinloch? 

Mr. McLure.—Yes, sir. 


(Memorandum put in, filed and marked Exhibit No. 55.) 


Frank CUupworts, recalled. 


Prof.. Kerry.—Mr. Cudworth, did you assist in the surveys and office work in 
connection with the preparation of Exhibits 43 to 50 inclusive, and Exhibits 54 and 
55 2 

Mr. CupwortH.—Yes, sir. 

Prof. Kerry.—And those exhibits are, to the best of your information, perfectly 
correct 4 

Mr. CupwortrH.—Yes, sir. 

Prof. Kerry.—You also assisted in the preparation of the diagiam showing the 
positions of the pins at different dates filed as part of Exhibit 30? 

Mr. CupwortH.—Yes, sir. 

Prof. Krerry.—Have you brought with you for’ deposit with the Commission the 
records of the anemometer ? 

Mr. CupwortH.—Yes, sir. 

Prof. Krrry—You might make deposit of those, please ? 

Mr. Cupwortu.—These are the anemometer sheets for the season of 1907 up to 
and including August 29, the time of the accident. 

(Document produced, filed and marked as Exhibit 56.) 

Prof. Kerry.—At what date approximately was the cantilever arm completed, the 
arm itself? 

Mr. Cupwortru.—It was not entirely finished until this season. 

Prof. Kerry.—Were the members all in place in 1906? 

Mr. Cupwortu.—No, sir. 

Prof. Krerry.—It was during 1907 that it was finished up. 

Mr. Cupwortu.—Yes, sir, I think so. Some of the members that looked to be 
part of the cantilever arm are really part of the suspended span. 

Prof. Krerry.—We understand that these records cover the working season of 
1907 ? 

Mr. CupwortH.—Not all of it, most of it. 

Prof. Kerry.—If not, can you say between what dates? 

Mr. CupwortH.—No sir, the exhibit shows for itself. 

Prof. Kerry.—The records for the year 1906 are where? 

Mr. Cupwortu.—At the bridge. 

Prof. Krerry.—Will you kindly arrange to let us have those for deposit, for 1906? 
Mr, Cupwortu.—Yes, sir. This covers what you asked me for the other time. 
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Prof. Krrry.—Will you tell us briefly, Mr. Cudworth, practically as a matter of 
information to the engineering profession, how those records were taken, what equip- 
ment you had? 

Mr. CupwortH.—Thése wind records? 

Prof. Krerry.—Yes. 

Mr. CupwortH.—The anemometer records ? 

Prof. Kerry.—Can you describe the equipment technically at all. For example, 
there are several anemometers, or would you prefer to draw up a written statement 
covering that? 

Mr. CupwortH.—I can tell you in a few words. In the first place, when the 
machine came, I checked it up to see if the gearing and everything about it would be 
correct according to the best authorities on that matter, and I measured it up and 
found that it was correct, that the length of arms and cups as given would correctly 
record with that gearing. It is automatic, it records in the office. The velocity is 
given by a moving vane which we had placed on top of one of the main post peaks 
as being an exposed position and one most apt to give true results. 

Prof. GALBRAITH.—Whose manufacture is it? 

Mr. CupwortH.—Queen & Company, Philadelphia. 

Mr. Sruart.—I understand it is the United States standard. 

Mr. DEeans.—It is the United States standard cup wind gauge. 

Mr. CupwortrH.—It is one that has been recommended by the weather department 
of the United States. 

Prof. GALBRAITH.—Was there any certificate accompanying the Histcumont? 

Mr. Cupwortu.—Not to my knowledge. 

Prof. GALBRAITH.—Do you know, Mr. Deans ? 

Mr. Dreans.—No, but it is a guaranteed standard weather bureau cup anemometer, 
the United States standard, Queen Company, Philadelphia. There is no certificate | 
accompanying it. 

Mr. Cupworru.—It might be of interest to tell you that we compared our readings 
at the bridge with those at the observatory here at Quebec at different times, during 
high winds, and they compared very favourably. 

Prof. Kerry.—The cup vane itself was set where? 

Mr. Cupwortu.—It was set on top of the Quebec main post peak, the highest 
point on the bridge. 

Prof. GALBrairH.—That was completed in 1905, was it not? 

Mr. Cupwortu.—Not the peaks, no sir, as I remember, they were not. 

Prof. GaLBrairH.—Not the peaks, the beginning of 1906. 

Mr. Cupwortu.—Yes, I am not quite sure about that. 

Prof. GaLBrairH.—Are these standards made in various sizes or is shevet just one 
size ? ’ 

Mr. Deans.—This is, I think, just one size. I could get a certificate of Queen & 
Company regarding that instrument. 

Mr. Horcgate.—Is it the same instrument as is used by the Weather Bureau ? 

Mr. Deans.—It is the same instrument, their standard. Queen & Co. have a 
great reputation in the United States for instruments of that kind. 

Prof. Kerry.—Then the recording drum was in the office 4 

Mr. Cupwortu.—Yes, sir. * 

Prof. Krerry.—Equipped in the ordinary fashion, I presume ? 

Mr. Cupwortu.—Yes, with a clock. 

Prof. Kerry.—And your tests of the instrument were limited to a check measure- 
ment of its dimensions ? 

Mr. CupwortH.—Yes, sir. 

Prof. Kerry.—And occasional comparison with the records of the Quebee observa- 
tory ? 

Mr. CupwortH.— Yes, sir. 
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Prof. Kerry.—Which were reasonably satisfactory ? 

Mr. CupwortH.— Yes, sir. 

Prof. Krerry.—Or entirely satisfactory. How close were they ? 

Mr, Cupwortu.—I do not remember any case where, we were over 10 miles out. 

Prof, Kerry.—With a maximum record of how much maximum speed Q 

Mr. Cupworrn.—I think our maximum was around 60 miles an_ hour. 

Prof. Kerry.—The instrument, of course, went in the wreck. 

Mr. CupwortHu.—Yes, sir, I have a piece of it yet. 

Prof. Kerry.—Mr. McLure submitted certain records of truss deflections, Ex- 
hibit No. 55, which you identified. How were those measurements taken, Mr. 
Cudworth ? 

Mr. Cupwortu.—They were taken with a transit, the instrument placed on the 
ground near the end of a bridge span and the back sight on a point on the railway 
track through the cut south of the bridge, thence to a target on the bridge itself, two 
panels back from the end of the cantilever arm. 

Prof. Kerry.—That is to say that you had to transit the telescope each time ? 

Mr. Cupwortu.—Yes, sir. 

Mr. Krerry.—Are you pretty sure of your judgments ? 

Mr. Cupwortu.—I always used the transit the same way, so there will be no ques- 
tion about it. I always looked at the target with the telescope direct, I had the back 
sight of the telescope inverted. 

Prof. Kerry.—You did not check by reversing the instrument ? 

Mr. Cupwortu.—We did at the time we put the target up. 

Prof. Kerry.—The target was a fixed target ? 

Mr. Cupwortu.—Yes. 

Prof. Krerry.—Attached at what point ? 

Mr. Cupwortu.—On strut between the T.I. posts cantilever arm. 

Prof. Kerry.—That would be 112 feet from the end of the arm, approximately. 

Mr. CupwortH.—Yes, sir, approximately. 

Prof. Kerry.—Were any measurements made other than these submitted in the 
record ? 

Mr. Cupwortu.—There may have been, I will not be positive. 

Prof. Kerry.—But you have no record of other ? 

Mr. Cupwortu.—I would not be positive. 

Prof. Kerry.—The question of the movement of the masonry, Mr. Cudworth, was 
one of very considerable importance. Will you tell us first what eavinment you had 
to determine the elevations shown on Exhibit No. 50. It is a direct case of technical 
equipment ? 

Mr. Cupwortnh.—We use a Queen Company ‘ Y’ level, Queen Company Phila- 
delphia style rod and the bench marks I put in myself. 

Prof. Krrry.—The bench marks were what ? P 

Mr. Cupwortu.—Iron imbedded in lead, in holes in the pier, in the stone. 

Prof, Krerry.—You drilled the side of the pier and just set iron bench marks in 
with lead settings ? 

Mr. Cupwortu.—Yes, sir, with lead. 

Prof. Krrry.—Do you know the delicacy of the bubble and the magnifying power 
of the glass ? | 

Mr. Cupwortn.—lI think the time we did this we shad the Berger instrument, the 
Quebec Bridge & Railway Company’s level. 

Prof. Kerry.—Could you get us that information ? 

Mr. Cupwortu.—Yes, sir. , 

Prof. Krrry.—Covering both the delicacy of the bubble and the power of the 
instrument ? 

Mr. Cupwortu.—Yes, sir. 

Prof. Krrry.—What would be the length of the sides taken ? 

Mr. Cupwortnu.—I would prefer to get you that with other information, 
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Prof. Kerry.—Will you describe to us how the check measurements at the span 
were made ? 

Mr. Cupwortu.—The check measurements for the span were made—I used an in- 
strument tap2, using a 500 foot tape. 

Prof, Krrry.—That tape was originally used in laying out the span ? 

Mr. Cupwortu.—Yes, sir, the same tape that was used in laying out the two pre- 
viously, 

( Prof. Kerry.—So that no question. of error of tape graduation would possibly 
come in ? 

Mr. CupwortHu.—No, sir. 

Prof. Kerry.—Any further details ? 

Mr, Cupwortu.—No, I do not think of any. 

Prof. Kerry.—What precautions were taken to eliminate the ordinary causes of 
error in tape measurement ? 

Mr. Cupwortu.—The tape was supported at intervals of about 25 feet, was 
cramped at one end and pulled with the number of pounds, or pulled to correspond to 
the number at which the tape was standard. 

Prof. Krerry.—The supports were carefully levelled. 

Mr. CupwortH.—Yes, sir. 

Prof. Kerry.—And the maximum distance between them was 25 feet ? 

Mr. CupwortH.—I could not limit it to feet as I did not measure them, but 
roughly that is it. 

Prof. Kerry.—What calculated corrections were applied to the measurements ? 

Mr. Cupwortu.—Not any. The pull was made right and the temperature hap- 
pened to be nearly that at which the tape was standard so it was not necessary to 
apply corrections. 

Prof. Krerry.—And the supports were horizontal ? 

Mr. CupwortH.—Yes, it was measured on a horizontal] line. 

Prof.’ Kerry.—And you considered that the sag was so small it was not necessary 
to calculate it ? 

Mr. CupwortH.—Yes, sir, we gave 25 more pounds pull on account of that than if 
the tape was supported continuously. 

Prof. Krerry.—I do not follow you altogether there; was that arbitrary or the 
result of test ? 

Mr. CupwortH.—In that case it was arbitrary. 

Prof. Kerry.—But you decided that 25 pounds pull on the tape would compen- 
sate the shortening due to sag ? 

Mr. CupwortH.—Yes, sir. 

Prof. Kerry.—But without any calculation ? 

Mr. CupwortH.—Yes, sir. 

Prof. Kerry.—Did that condition obtain in both the original and final measure- 
ments ? 

Mr. Cupwortu.—I cannot say that it did in the former, as it was done by the 
Quebec Bridge Company, and I only assisted in any way I could and did not do the 
actual measuring. 

Prof. Kerry.—Can you answer that question, Mr. McLure ? 

Mr. McLure.—No, sir, I was not here at that time. As I understand it, though, 
the spring pull was not used in the first measurement. 

Prof. Krerry.— How was the tape supported in the first measurement, Mr. 
Cudworth ? 

Mr. Cupwortrn.—About the same way, by putting cleats on the wooden false work 
legs and they are approximately 25 feet apart. It was then measured on a horizontal 
line and the cleats mere put on with a measure. 

Prof. Kerry.—Would you feel justified in saying that the only possible instru- 
mental error as between the two measurements would be due to differences in the pull, 
that the temperature was the same? 
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Mr. Cupwortu.—I could not say that the temperature was the same. 

Prof. Krrry.—Was there any material difference ? 

Mr. CupwortH.—I could not say. 

Prof. Kerry.—Were you not.there both times ? 

Mr. Cupwortu.—Yes, sir. I could not give you the number of degrees difference. 

Prof. Krerry.—Would it lie within ten or twenty degrees ? 

Mr. Cupwortu.—I do not remember that. If I was doing the work myself L 
would record that but I would not remember it. 

Prof. Kerry.—You have a full record of the final measurement ? 

Mr. CupwortrH.—Yes, sir. 

Prof, Kerry.—Who has the record of the original measurements, who had charge 
of the measuring at the time ? 

Mr. CupwortH.—I think Mr. Lanthier, acting for Mr. Hoare. 

Prof. Kerry.—Would Mr. Lanthier’s measurements be on record in your office, 
Mr. Hoare ? 

Mr. Hoarr.—I think so. 

Prof. Kerry.—We would be glad if you would look it up for us, please. 

Mr. Hoare.—I will look them up. 

Prof. Kerry.—You might submit a note covering the technical detail of that 
measurement, as far as you are acquainted with it. 

Mr. Cupwortu.—The previous one, the first one ¢ 

Prof. Kerry.—The final one. If you have not the first one, you cannot submit 
it very well. 

Mr. Cupwortu.—No, sir. You understand of course that the two piers are not 
the same level, so we had to carry the measurement down with an instrument. 

Prof. Kerry.—How was that line carried down ? 

Mr. CupwortH.—With a transit. 

Prof. Kerry.—A transit set on the ground ? 

Mr. Cupworrn.—A transit set on the ground at right angles to the axis of the 
bridge and at some distance from it. 

Prof. Kerry.—How was that position first set ? 

Mr. Cupwortu.—The position of the instrument ? 

Prof. Krerry.—The position for the instrument. 

Mr. CupwortrH.—It was taken by lining out the side of the pier in one place and 
the main pier in the other. The measurement was. made from a known point on the 
pier to the fixed end of the tape by using a level rod projecting over the pier carrying 
the measurement from the tape to the rod with an instrument. 

Prof. Kerry.—Was there any stride level on the transit, and was it used ? 

Mr. Cupwortu.—Yes, sir. 

Prof, Krerry.—Can you say anything concerning the adjustment of the stride 
level 4 

Mr. Cupwortru.—lI have been using it right along, I always watch the adjustments 
of it. 

Prof. Kerry.—It had been regularly tested 4 

Mr. Cupwortu.—Yes, sir. I think it was reversed inside, that would correet any 
error of adjustment. 

Prof. Krerry.—In regard to checking up the position of the truss as the work pro- 
gressed, you made a measurement each time the traveller was moved forward ? 

Mr. Cupwortn.—I do not understand what you mean by measurement. 

Prof. Kerry.—Were regular observations of the general positions of the truss 
made after each movement of the traveller ? 

Mr. Cupworrn.—Yes, sir. 

Prof. Kerry.—You might give us a little detail in the answer ? 

Mr. Cupwortu.—They were also taken at some other times. 

Prof. Kerry.—These regular observations included what ? 
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Mr. Cupwortu.—They developed as the work progressed. This season they have 
been the elevations of the lower chord pin centres, the longitudinal inclination of the 
main post and observations for alignment, also the position of the end post of the 
anchor arm. 

Prof. Kerry.—Was there a regular set that was made each time that you took 
‘observations ? 

Mr. CupwortH.—Yes, sir. 

Prof. Kerry.—Just a complete set of measurements that were to be taken and 
that set was taken each time? ; 

Mr. Cupwortu.—Do you mean that certain things were required or certain things 
, made. 

Prof. Krerry.—Was there a regular set of position observations that was made 
each time, and did these include all points mentioned on both trustees ? 

Mr. CupworrH.—Yes, all. 

Prof. Kerry.—Was there any indication of a sidelong movement in the bridge 
at any time ? 

Mr. CupwortH.—No, sir. 

Prof. Kerry.—Was the equipment used the same as that described for the 
masonry work, the same transit and level and general methods ? 

Mr. CupwortH.—Yes, sir, except the tape; we never used a 500-foot. tape. 

Prof. Kerry.—In connection with your work did you ever notice at any time 
any unexpected settlements in parts of the bridge or any sidelong movements? 

Mr. CupwortH.—No, sir. 

Prof. Krrry.—The records from the measurements were entirely satisfactory ? 

Mr. CupwortH.—Yes, sir. 

Prof. Kerry.—Now, will you tell us in your own words just what you saw at the 
time that the bridge fell? 

Mr. Cupwortu.—At the time the bridge fell I was at the house, about a thou- 
sand feet away and at an angle to the bridge, and my attention was first attracted by 
an unusual noise. I thought at that time it was a plate dropped, or hit against a 
column or something, and while I was turning around to look out of the door this 
noise continued, so I knew it was something unusual, and by the time that had passed 
through my mind I was looking at it. 

Prof. Kerry.—How much of the bridge could you see from the door where you 
were 4 . 

Mr. Cupwortu.—Just a little more than what is shown there (producing a nega- 
tive). 

Prof. Kerry.—That photograph was taken from the door ? 

Mr. Cupwortu.—Taken from the yard just back of the house and perhaps 15 or 
20 feet from the door. It is taken lower down, that is all. 

Prof. Kerry.—What did you notice as soon as you were able to look at the 
bridge itself ? 

Mr. CupwortH.—My attention was directed principally to the top of the main post 
and the main post peaks. J have no remembrance of seeing the traveller nor did I 
look at the anchor arm. I might have seen the traveller had it been there, but I do 
not think it was and I did not see the anchor arm, I did not look for it. 

Prof. Kerry.—And what did you note with regard to the movement of the main 
posts ? 

Mr. Cvupwortu.—The main posts had three distinct motions while I saw them. I 
presume the sound took a second to come over there and it took me a second or a 
second and a half to get in position to see the bridge, so when I looked at the main 
posts they were falling. The first decided movement I noticed in any other direction 
was towards Quebec, it was falling towards the river, but the first decided thing I 
noticed was a motion towards Quebec and this continued for a very small space of 
time and then I noticed that-—it is a little hard to describe this—the motion that took 
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my attention more then was one towards the river, and the motions in those itwo 
directions stopped and the posts went down, they just seemed to sink out of sight. 

Prof. Kerry.—That would be that probably all three motions were going on at 
the same time. 

Mr. Cupwortu.—Yes, they were; that is why it is hard to describe them. 

Prof. Kerry.—You first of all noticed the falling over of the peaks towards’ 
Quebec, as being the most prominent movement? 

Mr. Cupwortu.—Yes, it was falling both down and also slightly towards the river 
at the same time. 

Prof. Kerry.—Then next the fall towards the river became—— 

Mr. Cupwortu.—Became more noticeable. 

Prof. Kerry.—Then finally the drop of the posts. 

Mr. Cupwortu.—Then it did not seem to move any way except to sink right down. 
My idea of the position at the time corresponds about to the position of the peaks as 
they are now, in the plan. 

Prof. Krerry.—Could you make a guess at the length of time that elapsed from 
the first sound you heard until the posts had disappeared ? 

Mr. Cupworra.—lI should say it would take a second for the sound to come that 
distance, about. It would take another second at least, if not a little more, to turn 
around to look at it. Then it is pretty hard to say, perhaps one and a half or two 
seconds that I saw the bridge. 

Prof. Krrry.-~The time estimate is necessarily pretty rough, but five seconds 
would perhaps cover the whole movement? 

Mr. CupwortH.—Yes, sir, it certainly was not over five seconds, I think. 

Mr. Hoxieate.—Mr. Cudworth, could you indicate on plan marked Exhibit No. 25 
just where you were standing at the time of the collapse ? 

Mr. Cudworth indicated the point on the plan and marked the place with the 
letter X and his initials F. E. C., and, continuing, said: I saw that the peaks re- 
mained the same distance apart as they went down; they did not become separated. 
The parts, as I saw them, seemed to fall as a unit. 

Prof. Kerry.—That is to say practically that all the upper bracing was effective 
in the earlier stages of the fall? 

Mr. CupwortH.—Yes, sir. 

Prof. Kerry.—You might take up the history of the bridge as it came to your 
knowledge, say, from about Saline 19—anything that bears upon the subject of our 
inquiry. 

Mr. Cupworts. —During a considerable portion of the time on August 22, 23 and 
24, I was engaged in work on the bridge in connection with the field engineering re- 
port which you have. Is that what you want? 

Prof. Kerry.--Yes, and did you notice anything at that time of any account? 

Mr. Cupwortu.—- No. 

Prof. Kerry.—And you heard no report? 

Mr. CupwortH.—No, sir. 

Prof. Kerry.—You might just continue. 

Mr. Cupwortu.—The results which were obtained on those days compared very 
favourably with those previously obtained and were, in a general way, what were 
expected. During the 27th and 28th I was most of the time on the north shore in 
connection with the foundations for the wood and steel false work. 

Prof, Kerry.—Isn’t there a gap in your time? The 25th was Sunday, was it not? 

Mr. Cupwortn.—Yes, sir. 

Prof. Krerry.—On the 26th were you on the north shore? 

Mr. Cupwortn.—The 27th and 28th—Tuesday and Wednesday. 

Prof. Kerry.—What happened on the 26th—anything ? 

Mr. Cupwortu.—I think on part of the 26th and part of the 28th and most of 
the 29th I was engaged in photograph work at the office on the south shore. 
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Prof. Kerry.—That is printing and developing ? 

Mr. CupwortH.—Yes, sir. 

Prof. Kerry.—Did you make any personal examination of any of the members 
that were under discussion. You heard the discussion, I suppose? 

Mr. Cupwortu.—Yes, sir, I heard some discussion. 

Prof. Kerry.—You were practically not on the south span of the bridge until 
when that week? Were you on the span on the 29th? 

Mr. Cupwortn.—I do not remember that I went to the front on the 29th at all 
—that is out to the suspended span. 

Prof. Kerry.—You had not an opportunity to personally examine any of the 
members and you were not in any way connected with any of the measurements that 
were made? 

Mr. CupwortH.—No, sir, except the measurement test on the main pier with Mr. 
McLure before he left for New York. 

Prof. Kerry.—To test the elevation? 

Mr. CupwortH.—Yes. 

Prof. Kerry.—Did you hear anything in the way of conversation, Mr. Cudworth, 
that would bear very directly on the object of the enquiry? 

Mr. CupwortH.—No, sir, I do not think so. 

Prof. Krerry.—You have examined the wreckage pretty carefully since the acci- 
dent ? 

Mr. CupwortH.—Yes, sir. 

Prof. Kerry.—You might tell us generally what you noted particularly there as 
bearing again on the object of the enquiry ? 

Mr. Cupwortu.—I do not think I have noticed anything but what was brought 
out by Mr. McLure in his evidence—nothing new. 

Prof. Krerry.—Your observations will fully agree with those of Mr. McLure in 
his evidence? 

Mr. CupwortH.—Yes, sir. 

Prof. Kerry.—Did you ever, in the regular course of your work, make any effort 
to determine the, what you might call, geometrical relation between a vertical plane 
continuing the centre line of the bridge and the axis to the end of the pins? 

Mr. Cupworru.—Yes, sir. We checked the 24 inch pins of the main shoes by 
sliding a rod through the holes in a pin. 

Prof. Kerry.—Did you find it was exactly at right angles to the vertical plane 
I have described ? 

Mr. Cupwortu.—I think we found an error of something like a sixty-fourth of 
an inch. 

Prof. Kerry.—That was the only one that was tested ? 

Mr. CupwortH.—Both pins were tested. 

Prof. Kerry.—You tested two 24 inch pins, one at the bottom of each main post? 

Mr. CupwortH.—Yes, sir. 

Prof. Kerry.—That error of a sixty-fourth, if that be the amount of it, will be 
more particularly an error in the pedestal setting, would it not? 

Mr. CupwortH.—Did you mean whether the two planes were exactly at right 
angles to centre line of the bridge; did you refer to the position of the pin itself it 
regard to that line? 

Prof. Kerry.—I meant the centre line,.as to whether it was correct both in the 
sense of it being exactly at right angles to the centre line 

Mr. Cupwortu.—The axis of the pin was in a plane perpendicular to the truss 
plane? 

Prof. Kerry.—It would be horizontal? 

Mr. CupwortH.—I could not give that to you now. 

Prof. Kerry.—Have you any record on that point? 

Mr. Cupwortu.—]I have a record of it. 
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Prof. Krrry.—You took the elevation at both ends? 

Mur. Cupwortu.—The elevation at both ends and for transverse alignment. 

Prof. Kerry.—You might look that up for us, will you? Will you tell us in 
what order the chord sections were placed in the false work? 

Mr. Cupwortu.—They were placed in the following order: 2, 1, 3, 4, 5, 6, 7, 8, 9, 
10, 11—both trusses at the same time—the corresponding chords. 

Prof. Kerry.—Your test on the 24 inch pins showed it to be very closely in exact 

alignment; would that be a proof that all intermediate pins were also very close to 
true alignment ? 

Mr. Cupwortu.—No, sir, it would be no proof whatever. 

Prof. Kmrry.—Because the chords were not bolted up 4 

Mr. Cupwortu.—That is as far as the field work goes, I mean. 

Prof. Kerry.—Did you examine the top chord to any extent during the progress 
of your observations ? 

Mr. CupwortHu.—It was certainly examined for alignment. 

Prof. Kerry.—For the cross alignment of the pins ? 

Mr. CupwortH.—No, sir, the member itself was, but not the pins. 

Prof. Kerry.—The member itself was in what way ? 

Mr. Cupworto.—That is in taking the longitudinal inclination of the centre 
posts the position of the member was determined. 

Prof. Kerry.—Have you any reason to believe that the axes of the pins on both 
chords were not accurately at right angles to the central plane of the bridge? 

Mr. Cupwortu.—No, sir, the first chord was set so that they would be in position. 
The first chord set was No. 2. 

Prof. Krrry.—And all the subsequent members of both the upper and lower 
chords went in without difficulty ? 

Mr, CupwortH.—Yes, sir. 

Prof. Kerry.—In such a form as to indicate that they were occupying their 
true geometrical position ¢ 

Mr. CupwortH.—Yes, sir. 

Prof. Kerry.—Can you say off-hand, Mr. Cudworth, what the maximum side- 
ways movement of the end of the pin has been observed to be ? 

Mr. Cupwortn.—Of the pin itself with reference to the member with which it is 
placed or with reference—— 

Prof. Krerry.—To the central plane of the bridge. 

Mr. Cupwortu.—That was rather more at the time of the erection of the anchor 
arm than at any other time. It depended on the way the false work towers took their 
load on the different sides. 

Prof. Kerry.—That is to say the effect of the settlement of the false work was 
more noticeable than the effect of any unequal settlement of the cantilever arm while 
it was in progress of construction ? 

Mr. Cupwortu.—Yes, sir, that would express it. 

Prof. Kerry.—You cannot recall what the maximum figures would be ? 

Mr. CupwortHu.—No, sir, I cannot. 

Prof. Krerry.—Is there a record of that ? 

Mr. Cupworru.—TI think there are records of some work that was done in that 
connection. I will see if I can find them. The points acted differently after the can- 
tilever arm was under erection when the members were under stress. 

Mr. Hoieatrr.—Is there anything you would like to say in explanation, Mr. Cud- 
worth ? 

Mr. Cupwortu.—No. 

Mr. Houaatr.—Are there any points you would like Mr. Cudworth to bring out, 
Mr. Deans, particularly ? 

Mr. DeEANS.—I thought the Commission would like to know that we appreciated 
the necessity of heing careful to show all the details in connection with the setting of 
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the shoes on these blue prints and to see that they were conformed with. Mr. 
Scheidel, who had charge of that, was here at the time of the setting of these shoes to 
see that it was acurately done. We assumed that if we started right there, with a 
careful inspection of the material in the shop, and if the borings were accurate it 
would proceed uniformly from that point. The setting of the shoes was all done 
under the supervision of Mr. Scheidel and it was all laid out on little blue prints. We 
thought that if we started square and level the rest of it would come out right. Mr. 
Cudworth remembers that. 

Mr. CupwortH.—Yes, he was there. 

Prof. GaLtBraitH.—I think that is the point of the examination. You have sum- 
marized it. 

Mr. Dreans.—We appreciated the importance of sending an engineer here for that 
purpose. 

Mr. Hotgatrr.—Who was the engineer in charge at that time ? 

Mr. Deans.—Mr. Scheidel. who had charge of all the details. 

Mr. Hoieate.—Your resident engineer? Was that prior to Mr. Birks’ time? 

Mr. Deans.—I think so, but even if Mr, Birks were here we thought it of suffi- 
cient importance to have Mr. Scheidel here because he got up the details and knew 
how important that was. We sent him in addition to any other men on the ground to 
see that the bridge was started right. Mr. Birks was here, Mr. McLure reminds me. 


The witness (Mr. Cudworth) retired. 


Mr. Kintocu recalled. 


Mr. Hoieare.—Mr. Kinloch, there are some matters that have come to your 
knowledge since your last examination in regard to part of the lower chord system. 
You will just explain what those are? 

Mr. Kintocu.—At A-4-L chord I find that eight feet from the field splice with 
A-3-L there are two plates in between two outside west ribs each resting on the bot- 
tom angle of the chord ribs and inclined from the horizontal about 70 degrees. Be- 
tween the two east ribs the same distance back from the field splice, A-3-L and A-4-L, 
I find three oak blocks with a-small plate. The top of the blocks is one foot from the 
top of the ribs of the chord. The outside measurement on that chord from the east 
rib to the east centre rib on the top is 194 inches and on the bottom 192 inéhes. From 
the west centre rib to the west rib the distance is 194 inches top and bottom. These 
measurements were taken back to back of the plates. 

Mr. Houcate.—When was that blocking put in between the ribs and also when 
were those spreaders—I suppose you call them spreaders 

Mr. Kintocu.—Spacing plates. 

Mr. Hougate between the west rib and the west centre rib put in? 

Mr. Kintocu.—That is beyond my knowledge. They were there when I came on 
the bridge. I was informed by Mr. McLure that plates were used for spacing the 
webs in the shop and I suppose the blocks were used for that same purpose. I have 
no personal knowledge of the matter. 

Mr. Hougare—Was that an exceptional instance or was it used in different places ? 
Mr. Kintocu.—I have no definite knowledge of it: having been used in any other 
place than between the east rib and the east centre rib of chord A-8-R of the canti- 
lever arm, but there were other instances. 

Mr. Houcate.—Was that to secure safety in handling during transportation ? 
Mr. Kintocu.—No, sir 

Mr. Hoieare.—Do you know what it was for? 

Mr. Kintocu.—Only what I have been told, but it was not necessary for that. 
Mr. Houeare.—In what way would that be necessary ? 

Mr. Kixtocu.—In assembling the four ribs together in the shop. 
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Mr. Hotearre.—To ensure the spacing? 

Mr. Krntocu.—To ensure correct spacing. 

Mr. Houcate.—Would that account for the tight wedged condition it is in now? 

Mr. KrntocH.—Probably Mr. Meeser and Mr. Edwards would give you more in- 
formation on that. I could make a guess at it, but as that is done in the shop they 
might tell you more about it than I could. 

Mr. Hoicate.—At any rate you found it in several instances on the lower chord ? 

Mr. Kinitocu.—Yes. 

Mr. Houcate.—They were left that way in the bridge? 

Mr. Kintocu.—Yes, they had not been taken out. They should be taken out when 
they come to clean up. 

Prof. Krerry.—These oak blocks that you mentioned were in your opinion placed 
there before shipment from Phcenixville ? 

Mr. Kintocu.—Yes. 

Prof. Kerry—If you had noted their presence what would you have thought of 
them ? 

Mr. Kintocu.—I would have thought what I have said, that they had been used to 
space the work for riveting. 

Prof. Kerry.—They had simply forgotten to take them out. 

Mr. KinLtocu.—They were too hard probably for some one to take them out, and 
they let them go for the next man to take them out. 

Mr, Hoicare.—I do not quite understand how they are so tightly fixed there? 

Mr. Kintocu.—I do not know; if they built these chords on the side I suppose 
they used these blocks for the spacing and to take the weight while they were riveting. | 
I am not familiar with it. 

Mr. Houcate.—At any rate they were not in your way during the process of erec- 
tion. 
Mr. Krytocu.—No, you would not know they were there until you saw them. 
Mr. Houeate.—They were about the second lacing panel? 

Mr. Kintocu.—They were right at the tie angle. 

Mr. Houcate.—Between the first and second lacing panel ? 

Mr. Kiniocn.—Yes. 

Mr. Sruarr.—They are quite visible? 

Mr. Hoicate.—Yes. 

Prof. Kerry.—Referring to your previous evidence, Mr. Kinloch, there are one or 
two points that we want to get cleared up. Can you give us any estimate of the period 
of time that elapsed between the first time that your attention was drawn to the fall 
of the bridge and the time that the bridge was fully down? 

Mr. Kintocu.—No, sir. 

Prof. Kerry.—Can you make any guess at it? 

Mr. Kintocu.—I would not be sure within fifteen seconds or five. I would not 
want to say it because I would not be sure and it would not be any use to you. I do 
not know anything about it. 

Prof. Kerry.—It was simply a very short period of time and you were unable to 
judge it? 

Mr. Kinitocu.—Yes, sir. 

Prof. Kerry.—Have you examined the ends of the different lower chord members 
since the accident ? 

Mr. Kintocu.—Some of them I have not thoroughly, but I have examined some 
of them. 

Prof. Kerry.—You gave the orders for the final riveting of the joints, did you not? 

Mr. Kintocu.—I let them rivet them when they were tight. 

Prof. Kerry.—What method did you follow in order to determine when they were 
tight ? 
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Mr. Kintocu.—L had a little tool, a moulder’s spatula. If I had not that I took 
the end of my knife, and if I could enter this I did not call them tight. 

Prof. Kerry.—Just thrust that in between the two bottom chord angles? 

Mr. KintocuH.—No, the webs. 

Prof. Kerry.—At the bottom? 

Mr. Kintocu.—Yes, sir. 

Prof. Kerry.—In every case before it was riveted up you could not get the knife 
blade in there? 

Mr. Kintocu.—No, sir. 

Prof. Kerry.—Have you noted, on the ends of the members since the fall of the 
bridge, anything to indicate that they were or were not in close contact? 

Mr. Kintocu.—No, sir, I am not sure of that although some of the tops and some 
of the bottoms opposite different chords look as if they had more strain. Whether it 
is due to the fall or not I cannot say. 

Prof. Krerry.—That is to say that the upper side of the joint would indicate a 
heavier strain than the lower side? 

Mr. Kintocu.—Yes, and vice versa at different places. 

Prof. Krerry.—Does that indication of an extra strain correspond to the way ihe 
gaps were left for the camber ? 

Mr. Kintocu.—I have not investigated that fully to know what to say. 

Prof. Kerry.—Would you mind looking into that with that in view, Mr. Kinloch, 
and just see what you can observe ? 

Mr. Kintocu.—Yes, sir. 

Prof. Kerry.—One of the witnesses referred to an incident shortly before the 
collapse of the bridge, to the fact that the erection stringers were sent ‘out on to the 
bridge to be put in place, sent back again, then finally brought out and erected. Do 
you know anything of the detail of that movement ? 

Mr. Kintocu.—No, sir, I do not. 

Prof. Kerry.—You simply did not notice it at all? 

Mr. Kintocu.—I know the erection stringers were out there and were sent back 
again; that is all. What they were sent back for I do not know. I was not paying 
any attention to it because frequently stuff was sent back that way; they were not 
ready for it. 

Prof. Kerry.—Do you remember about what time this took place? 

Mr. Kintocu.—No, I do not. 

Prof. Kerry.—It would probably have been on the Wednesday afternoon, would 
it not? 

Mr. Kintocu.—I think it was on Wednesday afternoon. The probability was 
that it would be Wednesday afternoon and I am pretty sure now it was Wednesday 
afternoon. 

Prof. Kerry.—Could you describe very shortly the switch connections .between the 
two tracks on the bridge? 

Mr. Kintocu.—You go in from the yard over the east main line track? 

Prof. Kerry.—When you speak about the east main line track you mean the track 
on the Quebec side? 

Mr. Kintocu.—Yes, sir. 

Prof, Kerry.—The railway man’s term deals with the direction of the traffic? 

Mr. Kintocu.—It was the track on the Quebec side and then right on about three 
or four feet of a parapet wall on the approach span, or right at the end of the approach 
span there is a switch stand. 

Prof. Kerry.—That is at the south end of the approach span? 

Mr. Kintocu.—At the south end of the approach span. That throws it on the 
Montreal track or the Quebec track. There are two tracks that run out. 

Prof. Kerry.—There is a single track in front of the office? 
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Mr. Kintocu.—No, a double track. The switch was in front of the office, the 
point of the track was just in front of the office. ~ 

Prof. Kerry.—But there was a double track coming down from the storage yard ? 

Mr. Kintocu.—No, there is one track. There is a double track, but one track was 
not used; it was dead at the parapet wall. It is the Montreal track. 

Prof. Kerry.—That is to say there was a switch, so that a train coming from the 
storage yard could take either the Quebec track on the bridge or the Montreal track 
on the bridge. d - 

Mr. Kintocu.—Yes, sir, but to get on the other track you would have to go back 
to the storage yard,—to get on the Montreal track that was dead at the parapet wall. 
There was no cross-over up near the yard or the bridge. 

Prof. Kerry.—So that if material was stored on the dead track it had to be 
thrown on the dead track at the storage yard, pushed down and let stand until re- 
quired. ; 

Mr. Kintocu.—Yes, sir. 

Prof. Krerry.—There was no cross-over anywhere on the bridge itself? 

Mr. Kintocu.—No, sir. 

(Mr. Kinloch marked sketch showing blocking referred to and it was put in, filed 
and marked Exhibit No. 57). 


Witness retired. 


Mr. MEEsER, re-called. 


Mr. Houeate.—Mr. Kinloch has just described some wooden blocking and some 
steel plate wedging in lower chord No. 4 on the side of the cantilever arm and the 
sketch he has put in illustrates what he described. Could you give us the history of 
that and the reasons for it ? 

Mr. Mrrsrer.—It is customary when they build these chords to put in a plate piece 
and it is milled off to the proper length to keep these chords apart until they are 
assembled or riveted together, and the only reason that they were there is that they 
put in wood so as to get the right space. When the ribs are built in most of the cases 
they have a piece something like that, they stand it on its end, mill it off to the pro- 
per length and the rib is laid on top of that until the lacing angles are put on and 
riveted. Some of these you will find in the chords to-day. That is the blocking that 
may have been been there. If they had not enough of these other pieces they may 
have used these blocks to get the required length. It is not a customary rule at all to 
use wood—always iron. 

Mr, Houeare.—It would be removed prior to shipment ? 

Mr. Mrrser.—Most always. There are two or three pieces in the Belair yard in 
which these are in yet. 

Prof. Kerry.—Do you recollect any other instance in which wood blocking is 
used ? 

Mr. Merser.—Yes, wood blocking is used. After the chord had been milled they 
would take these pieces out to use them over again and when it came to the finishing 
department to put the ribs in the right position they might spring one way an eighth 
of an inch. After they are milled they are left on their side and they put the blocks 
in there to hold the chord stationary in its right position until the templet is applied, 
the holes drilled and the top cover plate or top splice plate put on and bolted fast. 
But those blocks have to be taken out before the side splice plate is put on. 

Prof. Krerry.—Previous to the fall of the bridge, Mr. Meeser, there was a dis- 
cussion as to whether a certain chord member was considerably bent before it left the 
shop or not. What evidence have you bearing on a point of that kind ? 

Mr. Merser.—I have no evidence but just what I have heard in conversation since 
T came over here. I have no evidence but what I found out since I came here. I 
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found out more about it here than I did there. There were two chords that they 
thought there was something wrong with, and that question had been taken up, I 
believe, or I found out since, between, the Phenixville Bridge Company and Mr. Cooper, 
but I did not come in contact with that. 

Prof. Kerry.—Was it your business as one of the shop inspectors to see that the 
chords were as perfectly straight as they could reasonably be made? Suppose a chord 
had not been made reasonably straight, would you have a record of the fact? 

Mr. Merrsrer.—Yes, sir, we would, but there were none of them ever went out 
but what they were reasonably straight. We had cut chords apart before they were 
milled that we did not think were straight, but none of them ever passed out as 
finished but what we thought were reasonably straight. 

Prof. Kerry.—So that you were satisfied that every chord member that was 
shipped 

Mr. Merser.—I am satisfied that every chord was straight. There may have been 
a rib that had some wave in it, but as a chord the chord was straight. 

Prof. Krrry.—You tested those in what way? 

Mr. Mrrser.—With our eye. 

Prof. Kerry.—You looked directly along the whole line of the chord? 

Mr. Mrrsrer.—Yes, sir. 

Prof. Kerry.—And you would expect to detect a wave of what amount? 

Mr. Merrser.—Well I think I could easily detect anything over half an inch, 
easily. 

Prof. Kerry.—Did you attempt to check that up to any extent on your visit to 
Belair? 

Mr. Mrreser.—We did this afternoon. 

Prof. Kerry.—What did you find? 

Mr. Mrrser.—We found one lying on its side was out 2 of an inch. In those 
standing up we had 4, 3, #%. Mr. Francis, Mr. Edwards and I were out to-day. The 
most was 2 in one chord. 

Prof. Kerry.—And you attribute that to some extent 

Mr. Mreser.—To the position it is lying in. 

Prof. Kerry.—You think if that was. 

Mr. Mrrser.—Set up the way it goes into the bridge, I do not think you would 
find as much. 

Prof. Kerry.—It would recover itself. 

Mr. Horcate.—But this one was lying on its side? 

Mr. Mereser.—Lying on its side. 

Prof. Krerry.—lIs that very noticeable to the eye? 

Mr. Mrrser.—Well, yes, it is now. Mr. Edwards tells me it is the one you and he 
measured the time you were out there and you said about &. 

Mr. Hoteare.—Is the deflection due to its own weight? 

Mr. Mersrer.—I do not know if it is that or lying on the blocks, or what it is. 

Mr. Houeate.—Is it carrying a load now? 

Mr. Merser.—On one end there is something on it. 

Prof. Kerry.—Speaking of the lower chords, at what time in the making up of 
a member were the pinning holes drilled? 

Mr. Mrrser.—Practically the last with the exception of drilling the holes for the 
splice plates. 

Prof. Kerry.—That is to say the member was 

Mr. Merser.—The member was assembled, riveted and milled. 

Prof. Krerry.—The shop splices riveted? 

Mr. Mrrsrer.—No, sir, all that was put in afterwards. I mean the chord was 
assembled, it was riveted together, the lacing angles all were put on, they were assem- 
bled, riveted, milled, laid out, and then bored. 

Prof. Kerry—The operations subsequent to boring were—— 
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Mr. Meeser.—Sir ? 

Prof. Kerry.—What was done subsequent to the boring? 

Mr. Mrrser.—They were put up on the machine and to get the height of our holes 
we had a gauge and measured up for a certain distance. I have already explained 
the’ method of getting our top line. It was laid out on that and then set on the boring 
mill, which was all of iron on a conerete basis, and bored. After it was put in the 
boring mill, to be sure that it was right, the men first set it to the scribe lines and 
then we checked it up. Next when the holes were cut we re-checked it, at the last cut 
we re-checked it and after it was done checked it again. 

Prof. Kmrry.—When you had finished with your boring, Mr. Meeser, and your hole 
was cut to your satisfaction, what still remained to be done on the member? 

Mr. Mersrer.—The splice plate holes both on the ribs and the splice plate holes 
on the top and bottom of the big lateral plate were put in; that about finished the 
chord. 


Mr. Deans.—I think Mr. Meeser misunderstood about the splices, the shop splice | 


was completed before boring? 

Mr. Merser.—I was speaking of the field splice, the chord was all riveted up 
before there was any boring, everything was completed in that line before any of those 
other members were touched at all. 

Mr, Davipson.—It has been given in evidence that Mr. Birks was strongly of the 
opinion that that bend which was discovered in the chord had always been in it, that 
is that it came from the shop in that condition. I would like to know if Mr. Meeser 
agrees in that position ? 

Mr. Kerry.—I think Mr. Meeser has already expressed himself. 

Mr. Davinson.—He has as a matter of fact; it is just to put the two side by side. 
He has already I know said they came away straight, but it is evident of course that 
he does not agree with the other opinion since that was his opinion. 

Prof. Krerry.—It seems absolutely clear that if any crookedness existed in any 
one of those chords it was certainly not seen by Mr. Meeser and that he specially 
_ inspected the chords to see if anything of that sort existed. 


The Commission adjourned. 


FOURTEENTH DAY. 


QueBéEc, P.Q., September 24, 1907. 


The Commission met this morning at 10 o’clock, 


JOHN STERLING DEANS, re-called. 


Mr. Hoieatre.—Mr. Deans, who designed the erection plant of the bridge ? 

Mr. Dreans.—Who designed the erection plan of the bridge? 

Mr. Houicate.—Plant ? 

Mr. Dreans.—It was designed by both the engineering department and the erection 
department of the Phenix Bridge Company. 

Mr. Houeate.—Who particularly were the responsible men connected with that? 

Mr. Drans.—The general methods of the erection were decided upon in confer- 
ence between myself, the computing department and the erection department, and then 
the details of this method were worked out by each of those departments. The engineer- 
ing department more particularly had the designing of the main travellers and false 
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work. The erection department were more directly responsible for the methods in 
handling the material and the appliances that were necessary to do this handling. 

Mr. Hoiearr.—Will you mention the names of the various gentlemen; who were 
those to whom you have referred ? 

Mr. Deans.—The man in principal authority in the designing department or the 
computing department is Mr. T. L. Szlapka; under him Mr. C. W. Hudson, who had 
the principal charge of designing the details of the main traveller. In the erection 
department Mr. A. B. Milliken, superintendent of erection, in principal charge; Mr. 
G. A. Tretter, his assistant, and Mr. A. H. Birks, engineer of the department. 

Mr. Houeate.—The outcome, then, of their co-operating was the plan that was 
used ? 

Mr. Dreans.—The outcome was the plan that was used in the erection of the 
structure. 

Mr. Houeatr.—And the final approval of that rested with yourself? 

Mr. Drans.—The final approval rested with myself. 

Mr. Hoicate.—And you did approve ? 

Mr. Deans.—I approved all that they did. 

Mr. Houteate.—Then when erecticn was commenced on the south shore who was 
your representative in chief charge on the ground? 

Mr. DEans.—Who was my representative particularly ? 

Mr. Houieatte.—The Phenix Bridge Company’s representative ? 

Mr. Deans.—Do you mean when we started to erect the false work? 

Mr. Hoicate.—Yes ? 

Mr. Drans.—Mr. E. J. Wickizer was the general foreman in charge of the work 
here, working directly under Mr. A. B. Milliken, who made frequent trips to the work. 
Mr. Houicatre.—Was there a representative of the engineering department there 
then ? 
Mr. Deans.—,A representative in Mr. Cudworth who gave centres and elevations 
for the setting of this false work and the alignment. 

Mr. Hoieare.—Then those are the only two who were there during the erection of 
the false work ? 

Mr. Drans.—I think so; yes, sir. 

Mr. Honcate.—Then when did you send an erecting engineer to the work? 

Mr. Deans.—An erecting engineer was on the work during the rection of the 
main traveller as I remember that. 

Mr. Hoteate.—Who was that? 

Mr. Deans.—Mr. C. W. Hudson, who had the charge of designing it. 

Mr. Hotcate.—Did the designing of the main traveller necessarily involve the 
study of the details of erection ? 

Mr. Drans.—Yes, sir. 

Mr. Houcare.—Then it is probably from Mr. Hudson’s familiarity with the 
design of the traveller that he wes sent there ? 

Mr. Dreans.—He was sent there particularly because he had designed the traveller 
in connection with the erection department. 

Mr. Hoieate.—How long did Mr. Hudson remain there? 

Mr. Dreans.—I cannot give the dates. He remained, there, as I remember, until 
the traveller was erected and I think until they had actually handled some members 
to be certain that it worked properly. 

Mr. Horagatrr.—Was the design of the traveller made to suit the design of the 
bridge or was the design of the bridge made to suit the design of the traveller? 

Mr. Dreans.—The designing and detailing of the bridge was worked along at the 
same time as the designing and detailing of the traveller and the erection methods, 
and the traveller was designed to handle to the best advantage the members of the 
bridge as designed in detail. 
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Mr. Horcatre.—In the design of the bridge did you at any period require to alter 
the design of any of its details in order to suit the traveller? 

Mr. Deans.—I think not after the design of the traveller was once determined 
upon, because the order of erection of each member of the bridge was decided upon 
between the man who had charge of the details and the erection department, and 
therefore the details as they came out would agree with this rotation of erection, and 
I cannot remember an instance where the traveller was altered to agree with any 
detail of design. 

Mr. Houcatr.—I gather then from that that the general design of the structure 
and of its details was made largely with a view to the facility of erection. 

Mr. Deans.—In our first study of the bridge we appreciated that the erection was 
probably the most important part of the construction, and the designing of the bridge 
was made to suit the facility of erection and the safety of the bridge during erection. 
That was our principal motive in the design. 

Mr. Houeatr.—In determining the important details which you referred to, Mr. 
Deans, who were your assistants to whom you entrusted this work ? 

Mr. Dreans.—Mr. P. L. Szlapka, designing engineer, Mr. Chas. Scheidal, assistant 
engineer in charge of detail. 

Mr. Houicatre.—And you would be guided to some extent by their opinions? 

Mr. Drans.—Only in the detailing of the members to suit the methods of erection, 
which had been determined upon by the erection department. 

Prof. Kerry.—As we understand it, then, the idea of erection was clearly kept in 
view as one of the most important items in the whole bridge construction 4 

Mr. Dreans.—From the very beginning; yes, sir. 

Prof. Krerry.—And the responsibility of that erection under yourself, or the 
methods of erection under yourself, and the suitability of the bridge for those methods 
of erection rested on three men: on Mr. Milliken, for the working plan, on Mr. Hud- 
son for the general design of the traveller, and erection gear of that character and on 
Mr. Szlapka to see that the detailing fitted in with the plans prepar®d by the erection 
department. 

Mr. Deans.—And immediately under him Mr. Scheidal. 

Prof. Krrry.—Immediately under him Mr. Scheidal ? 

Mr. Deans.—Yes, sir. 

Prof. Krerry.—Now, where would Mr. Hudson come in? He is a man we have 
not come across at all. To what department did he belong? 

Mr. Drans.—He was at that time the assistant engineer in the designing depart- 
ment immediately under Mr. Szlapka. He is now consulting engineer in New York 
with Prof. Merriman. . 

Prof. Kerry.—His would be a parallel position to Mr. Scheidal’s ? 

Mr. Drans.—Yes, in a different department of the company. 

Prof. Kerry.—Both reported to Mr. Szlapka? 

Mr. Deans.—Yes, both reported to Mr. Szlapka. 

Prof, Krrry.—One dealing with the erection plan and the other with the per- 
manent plan? 

Mr. Drans.—Yes, that is correct. 

Mr. Honicarr.—I think you said Mr. Hudson was on the work during the com- 
mencement of the erection of the steel work? 

Mr. Drans.—<As I remember he remained long enough to see the traveller handle 
its first heavy members. 

Mr. Hoieatre.—Was it then your intention to have Mr. Hudson continue there? 
Mr. Drans.—No, it was not our intention to have Mr. Hudson continue. As soon 
as the part of the work he was particularly interested in in the office was completed 
it was the intention to take him back to Pheenixville. 

Mr. Houeate.—Then did he return to Pheenixville? 

Mr. Drans.—He veturned to Pheenixville. 
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Mr. Houieate.—Was Mr. Hudson a well qualified man to have’ continued in the 
erection of that structure? 

Mr. Deans.—As far as his ability was concerned he was a very able man, but it 
was not necessary for him to discuss the details of erection and work up the method 
of erection to such an extent as Mr. Birks did and therefore we substituted Mr. Birks 
for Mr. Hudson as the permanent erection engineer on the work. 

Mr. Houieare.—Mr. Hudson, I believe, was a man older than Mr. Birks? 

Mr. DrEans.—Yes, sir. 

Mr. Houeate.—And had had a good deal of similar experience in other work @ 

Mr. Deans.—Mr. Hudson had had a great deal of experience in the designing and 
detailing of work; he had not had any special experience in the actual erection work. 
I mean by that NaS being with the men and in contact with erectors; he had not 
had that experience. 

Mr. Houcare.—Having a competent foreman, such as Mr. Yenser has been 
described to be, was there further necessity for an engineer skilled in erecting on the 
work? We understand that Mr. Yenser was in complete charge? 

Mr. Dreans.—Yes. Well, we considered in work of this magnitude it was neces- 
sary to have an engineer on the ground in addition to the foreman. 

Mr. Hoieate.—What we have in mind is, I think it is in evidence, that Mr. Birks 
had, previously to this work, had no field experience in erection ? 

Mr. Dreans.—That is not correct. 

Mr. Sruart.—I do not think that is in evidence ? 

Mr. Dreans.—He had had experience. You even asked me to get a list of the 
places where he had worked and I got. it, at least I did have it. 

Mr. Houeate.—Have you got a further record of Mr. Birks’ erection work ? 

Mr. Deans.—I conferred with Mr, Milliken and I did make it up at the time, I 
thought you wanted it the next day. I know he was on bridges on the Southern Rail- 
way which we were erecting, also on bridges on the Lehigh Valley and on the Read- 
ing Railway. 

Mr. Hoigate.—Of course we look upon the qualifications of Mr. Birks as a mat- 
ter of rather great importance. 

Mr. Deans.—It is, very. 

Mr. Hoiaare.—And we would like you to make it as clear as possible what your 
estimate of his qualifications is, with a statement of all the facts in connection with 
it, that led you to that conclusion. If you want time to prepare that statement 

Mr. Drans.—I think IJ can give it to you in a very few words. 

Prof. Kerry.—It would be better in the form of record ? 

Mr. Deans.—All right. 

Mr. Houeate.—We could get that from Mr. Deans at a later date. We would 
also like you to clearly explain your reasons for making the change from Mr. Hudson 
to Mr. Birks. 

Mr. Deans.—We never considered the question of leaving Mr. Hudson on the 
Quebee work longer than the erection of the traveller, and to be certain that it would 
perform its work, because Mr. Hudson in many ways, was not as well fitted to act as 
an erection engineer as Mr. Birks. We always had in mind that the permanent en- 
gineer on that work should be Mr. Birks. His qualifications were so pronounced that 
there was no question in our minds about appointing him. 

Mr. Houcatrr.—Considering the magnitude of this work, was the question ever 
considered by you of the appointment as resident engineer of a man who had experi- 
ence corresponding in some degree to this work ? 

Mr. Dreans.—We felt that our interests were perfectly safe in the hands of the 
force that we had there. 

Mr. Houaate.—So that that question was not considered ? 

Mr. Drans.—That question never entered my mind. 

Mr. Hoxuaatr.—And so far as the Phoenix Bridge Company was concerned, you 
had full confidence in the men whom you placed in charge? 
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Mr. Deans.—I had absolute confidence in the men in charge of that work. 

Mr. Houteatr.—And you would carry that full confidence to the extent of allowing 
the men there on the work to act in the case of any emergency arising? 
Mr. Deans.—I should expect them to act in the case of any emergency where they 
did not feel it was necessary to report the matter to the Phenixville office, 

Mr. Houcate.—You felt that they were competent to know when an emergency 
arose ¢ 
Mr. Deans.—Yes, sir, I did. 

Mr. Horteatr. Then, Mr. Deans, was your organization composed and carried 
out on the assumption that emergencies would arise? 

Mr. Drans.—We expected that they might arise during the construction of that 
work, 

Mr. Hoieatre.—aAnd having that very thought in your mind, you reposed i in your 
staff the confidence you have shown? . 

Mr. Dreans.—The staff was the best that we could possibly secure, and we had 
every confidence in them. 

Mr. Houcate.—If we understand the organization correctly you even then had no 
man on the work who would act in an emergency or who felt himself competent to 
act in an emergency without consulting the office in Phoenixville? 

Mr. Deans.—I cannot see how we could have improved on that organization and 
taken care of an emergency any better except by moving the entire Phcenixville office 
to the Quebee bridge. In other words, we had a force there that we thought could act 
in any emergency that might arise, and in which they did not have time to report to 
the Phoenixville office. 

Mr. Honcate.—Were telephone AOb ROT i of frequent occurrence between 
the bridge and Pheenixyille? 

Mr, Drans.—They were of frequent occurrence, and we took special pains witli 
the manager of the telephone at this end and at our end to give us clear and good 
service between our office and the bridge, but this service was often very poor and 
very unsatisfactory. The managers at both ends were doing their best to improve it. 

Mr. Hotaate.—What was the first intimation that you received in connection with 
any trouble reportcd from the bridge? 

Mr, Drans.—We received daily reports from the bridge which included all matters 
of interest in connection with the erection. I suppose you refer to our first intimation 
in connection with any trouble with the chords. 

Mr. Honcarr.—Unléss there was anything else? 

Mr. Drans.—There was nothing else of any moment that I remember. 

Mr. Houicate.—Was the trouble confined to the chords? 

Mr. Dreans.—The serious report which we received about chords we received on 
the morning of the accident. 

Mr. Houcare.—Had there been intimations of anything of like character before? 

Mr. Deans.—The first report that we received regarding chords which have come 
up in the investigation here was in a letter dated August 6, which we received August 
8. This referred to the fact that one of the centre ribs did not line up in the con- 
nection between 7-L and 8-L of the cantilever arm, and contained a suggestion by 
Mr. Birks to put in a diaphragm at this point. We received word from Mr. Cooper the 
same day that he had a similar report and that he did not approve of that method, 
and we had cozrespondence back and forth, the matter not being settled exactly what 
would be done at that joint until the day of the accident. 

Mr. Hoteate.,—Then what was it decided to do at that joint? 

Mr. Drans.—Nothing was finally decided; it was not considered a matter that 
demanded immediate attention, and Mr. Cooper had not determined exactly the manner 
in which he wanted it corrected. 

Mr. Honcare.—Do I understand, then, that Mr. Cooper disapproved of the sug- 
gestion made by, I presume, Mr. Birks? 
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Mr. Drans.—Yes, he thought that there might be some better way of holding 
that rib than that suggested by Mr. Birks. 

Mr. Hoieate.—But up to the 29th of August he had not made up his mind? 

Mr. Dreans.—No, the correspondence had not come to a conclusion between our 
office and the field and his representative in the field and his office. 

Mr. Houcate.—What position did you take in the matter? 

Mr, DEans.—Mr. Cooper in his correspondence thought that possibly the chord 
had been bent in either handling or in erection or during transportation. We took 
the position that no doubt that chord was in exactly the position in which it left 
Phoenixville, and that it merely was necessary to bring it in line and hold it there, 
and we thought that Mr. Birks’ suggestion was a good one. 

Mr. Houcate.—Then do we understand that the change took place in that member 
after it was placed in the bridge? 

Mr. Drans.—I think not. There were a number of other cases similar to this, but 
not as great in deflection which Mr. Cooper had passed upon and settled himself 
without any reference to our office. 

Mr. Houcate.—Previous to this? 

Mr. DrEANS.—Previous to this, I understand, and possibly subsequent, too, 
Mr. Hoicate.—Were they reported to you by Mr. Birks? 

Mr. Drans.—They were not reported to me by Mr. Birks. 

Mr. Houeate.—How did you ascertain that? 

Mr. Drans.—I understand that from Mr. McLure. 

Mr. Houeate.—Were there any other matters reported between August 8 and 
August 29? 

Mr. Dreans.—Nothing of importance? 

Mr. Horteate.—Until the 29th? 

Mr. Drans.—Until the 29th, in a letter written by the field here on the 27th. 
Mr. Houeate.—Signed by Mr. Birks? 

Mr. Dreans.—Signed by Mr. Yenser, inclosing a letter from Mr. Birks. 

Mr. Houcate.—We have had information from Mr. McLure in evidence, Mr. 
Deans, with regard to the subject: under discussion on the 27th, 28th and 29th August. 
Do you remember if that information conveyed by Mr. Birks is substantially the same 
as has been brought here by Mr. McLure with regard to the condition of the members 
referred to? 

Mr. Struart.—We have copies of the letters. 

Mr. Honcate.—You have handed in a copy of a letter of August 27 from Mr. 
Yenser, copy of a letter of August 27 from Mr. Birks, and also copy of a Ietier from 
Mr. Birks of August 28. You have the originals in Pheenixville? 

Mr. Drans.—We have the originals in Pheenixville, and these copies were made 
from the copy-book here. 
Mr. Horteate.—As to Mr. Yenser’s letter in which he speaks of 9-R and L, what 
have you to say? 
Mr. Dreans.—It should be 9-R and 8-R. 
Mr. Hoieate.—You think it is simply an error? 
Mr. Deans.—An error in typewriting. 
Mr. Houeate.—An error in typewriting ? 
Mr. Deans.—His was a typewritten letter. 
Mr. Hotcats.—And Mr. Birks’ references are correct in his letter? 
Mr. Drans.—Mr. Birks’ references are correct. 
(Letters put in, filed, and marked Exhibit No. 58.) 
Mr. Houcate.—Do you remember what time you received the letters of August 27? 
Mr. Drans.—I think, as I remember, they were received in the usual Quebec mail 
‘about 9.20 or 9.30 on Thursday morning, August 29. 
Mr. Horgate.—When did they come to your attention ? 
* 
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Mr. Deans.—Immediately on their arrival in the office. 

Mr, Horeare.—Can you tell us what action you took?, 

Mr. Deans.—I immediately called in consultation Mr. P. L. Szlapka, the design- 
ing engineer; Mr. William H. Reeves, general superintendent of the company, and 
Mr. E. L. Edwards, inspector of the Quebec Bridge and Railway Company. 

Mr. Hougate.—What was the result of the consultation ? 

Mr. Dreans.—The result of the consultation was that we considered that there was 
no immediate or possible ultimate danger in that condition, and that we should call 
up the field and so advise them. I had Mr. Milliken do this over the ’phone about 
ten o’clock or 10.30, and I heard him from the adjoining room talking to Mr. 
Yenser on these lines, and when he had finished talking with Mr. Yenser I told Mr. 
Milliken to call Mr. Birks to the ’phone so that I could talk to him, and I had a 
conversation with Mr. Birks on the subject. 

Mr. Horearr.—What was that conversation with Mr. Birks? 

Mr. Drans.—I first asked Mr. Birks if he had made any further examination of 
the chords, sketches of which were sent in his letter of the 27th. He said: We have 
been watching it—we have watched it all day yesterday, and there has been no fur- 
ther movement in the chords. He also said that he had examined the lattice and 
battens, and they showed no signs of yielding, the rivets were tight, and he also said: 
Since writing you that letter we have made a further examination, which satisfies 
us that either the entire bend or the whole bend in this chord was in it at the time 
of erection. We found that the large splice plate which was riveted up in June has 
shown no signs of movement or action, either in the riveting or the plate since it was 
erected, and as there had been more than three million pounds added since June he 
felt entirely satisfied with the condition of the chord, and it was entirely safe to pro- 
ceed with the erection. He said: We have moved the traveller and have gone on with 
the erection. I asked him if he had reported this to Mr. Hoare, and he said yes, he 
had and that Mr. Hoare had been there during the day in which this examinatiom 
was made. 

Mr. Hoicate.—Were any further instructions given by you to Mr. Birks at that 
time over the telephone? 

Mr. Deans.—I simply told Mr. Birks to watch ‘the chord, see how it behaved, that 
we were going to receive a visit from Mr. McLure, that he had seen Mr. Cooper in 
New York, and then we would decide what was to be done. 

Mr. Horiaare.—Did Mr. Birks, in that conversation, report that he had made any 
further measurements than those referred to in his letter? 

Mr. Deans.—I assumed that he had made a very careful examination of these 
chords, because he told me distinctly that there had been no movement in the chords. 
IT assumed that he did something of that sort. 

Mr. Houeatre.—Did Mr. Birks leave any record of any further measurement that 
he made? 

Mr. Drans.—This letter that he wrote to us, the letter of August 28, is the letter 
that he referred to. 

Mr. Houcate.—Is that the last record that Mr. Birks left in regard to these 
troubles ? 

Mr. Deans.—It is the last record that he left regarding these chords. 

Mr. Hoicate.—Were you satisfied, Mr. Deans, with the evidence of Mr. Birks as 
to the condition of those members when they were placed in the structure? 

Mr. Drans.—I think that Mr. Birks’ conclusions as to the condition of that chord 
when it was placed in the structure grew out of the fact that in all his travels over 
the bridge he had not noticed it, and the riveting being made in June of a very large 
plate and showing no signs of working since June. 

Mr. Houicatr.—You refer now to wh'ch plate? 

Mr. Deans.—The spliced plate between 8 and 9 L, anchor arm chord. He reached 
the conclusion that the chord had at least a considerable portion of this wave in the 
webs when it was erected. 
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Prof. GaLBRAITH.—That was in June? 

Mr. Deans.—June, 1907. 

Mr. Houieare.—In view of the auidenies that we hove that Mr. Kinloch, Mr. 
MeLure, and, I think, Mr. Clark, remexber the cor diticn of th t cho-d as it was put 
into the bridge and that Mr. Kinloch, Mr. McLure and Mr. Clark had communicated 
their knowledge to Mr. Birks, do you think, Mr. Deans, that Mr. Birks’ information, 
as given to you, was correct? 

Mr. Deans.—I think the condition in which that splice was at the time Mr. Birks 
wrote that letter of August 28, and the fact that it was riveted in June and that 
3,000,000 lbs. of material were added. warranted Mr. Birks in believing that he had 
an actual fact before him to lead him to believe that there was some bend in that 
chord at the time it wes riveted, notwithstanding that these three men thought it was 
absolutely straight. 

Prof. GaLBraitH.—Do you mean 3,000,000 lbs. of material added to the bridge? 

Mr. Dreans.—I mean to the bridge. I think he had the right to believe that there 
was some bend in the chord at the time it was erected. 

Prof. Kerry.—Then, as far as you know, Mr. Birks had no positive evidence in 
reaching his conclusion and his conclusion was based upon argument from the appear- 
ance of the chord on the date at which it was riveted. 

Mr. Drans.—Yes, his conclusion, I have no doubt, was reached due to the fact 
that the spliced plate was riveted at that time; that the bend of the chord extended 
to the splice, under the spliced plate, and that none of these rivets showed any signs 
of working since that splice was made. and I think he had no other absolute evidence. 

Mr. Hotcate.—Then, Mr. Deans, in discussing the subject of Mr. Yenser’s lettey, 
and of Mr. Birks’ two letters with Mr. Szlapka and the others, what considerations 
weighed with you in deciding you to instruct Mr. Yenser and Mr. Birks as you did? 

Mr. Drans.—Mr. Szlapka took about half to three-quarters of an hour to deter- 
mine the loading on that chord, and he found that the chord was receiving about 
three-quarters of its total lead. Then, I had Mr. Edwards in to question him 
in regard to his notes of inspection as to how these chords left the works, and I found 
that in a number of instances the chords had waves in their webs, but the exact 
amounts he did not have in his note-book. I also had the general superintendent of 
the works and he remembered the same facts. We then came to the conclusion that 
while it was a matter that would ultimately need to be straightened up, the same as 
other matters, it was not a matter of any immediate serious note, and knowing at that 
time that we were going to have a conference with Mr. Cooper and Mr. MecLure. we 
waited for our final action until after that. As I remember, that was what was in our 
minds at the time. 

Mr. HoucGare.—What was the last progress report that you had had from the field 
prior to the receipt of the letters you have put in—Exhibit No. 58? 

Mr. DeAns.—On August 23 and 24 elevations, alignment, position of main post 
and end post were sent us from the field, and indicated to us that the entire structure 
was behaving es we expected from our figures and design, and it was so satisfactory 
and complete that I wrote to the foreman acknowledging the receipt of this report of 
August 26, three days before the accident, indicating the satisfactory condition in 
which this entire structure was at that time to dur mind. I have the original of that 
letter here to hand to the Commission. 

Mr. Hoxcare.—Would you read the letter and we will put it right in the evidence? 

Mr. DEANS (reading): 

PHENIXVILLE, Pa., August 26, 1907. 
B. A. YENSER, Esq., 
New Liverpool, P.Q., Canada. 


Dear Sir,—Referring to your field report No, 19, we know you will be interested 
in learning the check figures of the office. 
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The field make the elevation. Office. 
Bottom of P-1, average 191” 183”. 
Foot of T-O-O, average 2548” 247%”. 


There must necessarily be some discrepancy between the office figures and the 
actual facts existing in the field. In the single case of weight of the wooden floor, 
assumed by the office, at 1,500 Ibs. per lin. foot for entire floor, up to and including 
last panel erected, is no doubt too much, and therefore it is natural that the office 
results should be lower than the actual figures found in the field. This all is a very 
satisfactory check. 

Yours truly, 


JNO. STERLING DEANS, 
Chief Engineer. 


P. S.—We will not need any further measurements for longitudinal position until 
we come to the centre post.—J. S. D. 


(Letter put in, filed and marked Exhibit No. 59.) 


Mr. Hoieatre.—You say that you expected Mr. -McLure on the 29th. What time 
did he arrive at Pheenixville? 

Mr. Drans.—After our talk with Mr., Yenser and Mr. Birks over the ’phone on 
the morning of August 29, at about 10.30,I went to Philadelphia on the 11.09 train 
and returned to Pheenixville about three o’clock. Either then, or immediately there- 
after, I received a message from Mr. Cooper’s office advising me that Mr. McLure 
would be at our office at five o’clock. I then advised Mr. Szlapka, the designing engi- 
neer, and Mr. Milliken, superintendent of erection, to come into the office and await 
Mr. McLure’s arrival. He reached there at five o’clock and reported his meeting with 
Mr. Cooper, and I asked him if Mr. Cooper had given him any further instructions, 
and he said no; he evidently wanted to look into the matter further. I asked him 
if he made any figures over there, and he said no, there was not time, 

Prof. GatsrairH.—lIf he had made any peered 

Mr. Dreans.—Any calculations. 

Prof. GatprairH.—If Mr. Cooper had done “64 

Mr. Drans.—He said no, there was not time; he had just told him to go to 
Phenixville. 

Mr. Honaate.—Up to that point had there been any communication between Mr. 
Cooper and Pheenixville that day? 

Mr. Drans.—Just that message—the message that Mr. McLure has put in exactly 
—I have not a copy—advising us that Mr. MecLure would be there. ? 

Mr. Houcatr.—There was no telephonic communication ? 

Mr. Drans.—No telephones, no other messages and no letter. 

Mr. Horieate.—Yes ? 

Mr. Drans.—In this discussion Mr. McLure said that he had received a message 
from Mr. Birks advising that he had made further investigation of the chords and 
referring to a letter which he had written which would reach Phenixville on Friday 
morning, Qur discussion was stopped probably quicker than it otherwise would have 
been to await the receipt of that letter. 

Mr. Houeate.—Is that letter in evidence? 

Mr. Drans.—It ig dated August 28. 

Mr. Houeatre.—And it forms part of Exhibit No. 58? 

Mr. Deans.—Yes, sir. Mr. McLure left the office, I think, about half-past five, 
and fifteen minutes after he left we had a call from Quebec which we could not 
understand well, and it took Mr. Waitneight with all his efforts at this end and our 
efforts, through the manager of the telephone company at our end, to get any word 
from Quebec up to about, as I remember it, ten minutes after seven from a quarter 
of six. That is when we were advised of the wreck. 
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Prof, GaLBrairH.—F rom a quarter past five? 

Mr. Deans.—We had a call from Quebec about a quarter of six. It was so poor 
that Mr. Milliken, who went to the ’phone, could not understand what was said. Mr. 
Waitneight tried, and as he was not able to get the connection, I called up the manager 
from our end to try and get the connection, and it took till ten minutes after seven 
‘to get word, as I remember it. 

Mr. Houeatr.—In the conference after Mr. McLure arrived did you arrive at any 
conclusion ? 

Mr. Drans.—No, sir, the discussion was not completed. 

Prof. GALBRAITH.—You were expecting this letter? 

Mr. Drans.—Expecting this other letter which would contain some important 
information next morning. 

Mr. Hoieatr.—Has there been any communication from Mr. Cooper to the 
Pheenix Bridge Company since the occurrence of this accident? 

Mr. Drans.—No communication whatever. 

Mr. Houicatr.—Has there been any communication. at all from Mr. Cooper bear- 
ing upon these features? 

Mr. Deans.—No communication. These (referring to three bundles of blue 
prints) are Mr. Birks’ own notes. 

Mr. Horeate.—Will you put that in, and say in your own words what it is? 

Mr. Deans.—The small blue print note-book entitled ‘ Notes for erecting Quebec 
Bridge, containing 77 pages, and also blue print (pages 1 to 5), being notes covering 
erection of main traveller, are notes covering all details of erection, and were those 
used by Mr. Birks, erection engineer, 

Mr. Houieate.—Do I understand that this is the actual copy used by Mr. Birks? 

Mr. Deans.—This is the actual copy used by Mr. Birks on the work. These were 
the instructions issued from the Phcenixville office for erection purposes. 


(Blue prints put in, filed and marked Exhibit No. 60.) 


Witness retired. = 


Mr. Minuiken re-called. 


Mr. Houieate.—We asked you, Mr. Milliken, for a statement indicating the con- 
-dition of e#th riveted joint as it existed on August 29. Have you been able to get 
that ? 
Mr. Minuren. This (producing paper) is a statement showing the condition of 
the field riveting up to August 29, on the anchor and cantilever arms. 

Mr. Horeate.—And in so far as you know, it is complete? 

Mr. Minuixen.—Yes, sir; that is prepared by Mr. Kinloch and Mr. ireLite and, 
in so far as I know, it is Complete: 

Mr. Honeate.—You have been over it? 

Mr. Miturmen.—Yes, sir. 

Mr. Hoteare.—And from your knowledge of the work you believe it to be correct? 
Mr. Miuuiken.—Yes, sir. 


Witness retired, 


Mr. McLure recalled. 


Mr. Houcate.—Are you familiar with the document that Mr. Milliken has just 
put in? 

Mr. McLurz.—Yes, I made it out. 

Mr. Horeate.—And it is correct? 
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Mr. McLure.—In so far as I know it is; to the best of my knowledge, it is correct. 

Mr. Houeate.—Is' this the best information that is available at the present time 
on this point? 

Mr. McLure.—lIt is the best information that is available, unless Mr. Kinloch 
knows of some correction to add to that. 


Witness retired. 


Mr. Kinitocu recalled. 


Mr. Hoxtcare.—Are you familiar with the statement put in by Mr, Milliken in 
regard to the condition of the riveting on August 29? 

Mr. Kintocy.—Yes, sir. 

Mr. Houeate.—lIs it correct ? 

Mr. Kintocu.—Yes, to the best of my knowledge. 

Mr. Houcare.—Is there any means of getting more accurate information than 
this statement contains? 

Mr. Kintocu.—No, sir. 


(Statement put in, filed and marked Exhibit No. 61.) 


Witness retired. 


Mr. MILLIKEN recalled. 


Mr. Houeatrre.—Mr. Milliken, have you the information that we asked for that 
would indicate the position of the locomotive and the cars, the traveller and any 
material for erection, or any material to be erected, that was on the cantilever span 
on August 294 

Mr, Mitirmen.—I have information gained from those who were at the bridge or 
on the bridge on August 29. 

Mr. Hoicatre.—Do you believe it to be correct? 

Mr. MILLIkEN.—Yes, sir. 

Mr. Hotcare.—Could you compile that and mie it on a diagram so that we can 
understand the actual location of these weights ?¢ Pm 

Mr. MitiikEen.—Yes, sir. 

Mr. Houcatre.—Will you do so? 

Mr. MitiikEen.—Yes, sir. 

Mr. Hoicate.—I thought it would be in time if we had that in complete form 
when we were discussing the matter with Mr. Szlapka. 

Mr. Minuiken.—All right, sir, I will get it in more complete form by that time. 

Mr. Houcatre.—Are there some other matters that you want to bring up? 

Mr. Minurken.—Nothing except the shel] that was damaged in the wreck on the 
Delaware and Hudson Railway. 

Mr. Hougate.—Will you explain what the shell is? 

Mr. Mitiiken.—It is the shell or shield covering the bars on the anchor pier. 

Mr. Houaarr.—As part of the framework of the structure? 

Mr. MILiiKkeN.—No, sir, entirely independent. 

Mr. Houcatre.—So that the accident that you refer to could have no effect on the 
structure itself ? ; 

Mr, Minirken.—None whatever. It is just simply a shell covering the anchor 
bars, and is rather an ornament to the end of the bridge. 

Prof. GALBRAITH.—An architectural feature and not an engineering one? 

Mr. Minurken.—Yes, sir. 

Prof. GALBRAITH.—You might say what the accident was. 
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Mr. Mitiixen.—It was simply the bending of one or two panels of the lacing 
between the plates that comprised the shell. 

Mr. Hoieare.—As a matter of fact, were they repaired before it was used in the 
bridge? 

Mr. Minuixen.—Yes, sir. I have some correspondence in connection with the 
accident to the shell, copies of which I will leave with the Commission. 

Mr. Hotegarr.—Are there any other correspondence or letters you have bearing on 
the accident? 

Myr. Mituiken.—No, sir. 

Mr. Hoieatr.—We would like to go through that letter-book between the office 
and the bridge and see if there is anything there of interest, Mr. Stuart, 

Mr. Sruart.—We will hand it to you. I do not want to deposit it for reasons I 
have already explained, but if there are any letters you wish to be put in we will put 
them in. Mr. Deans is at the hotel, and he will hand it to you. 


Witness (Mr. Milliken) retired. 


Mr. CupwortH recalled. 


Mr. Hoxcarre.—We asked you for some information yesterday, Mr. Cudworth. 
You might just put in as Exhibit No. 62 those three papers (referring to papers pro- 
duced by Mr. Cudworth), and describe what they are. 

Mr. Cupwortu.—The first sheet is a sketch showing the method used in measur- 
ing between the anchor pier and main pier south anchor arm on September 17, 1907. 
The next sheet is a plan showing the location of the 24-inch pins on September 27, 
1905. The third is a photograph showing the progress of erection at the close of the 
season of 1906. 

(Sketch, plan and photograph put in, filed and marked Exhibit No. 62.) 

Prof. GatprairH.—I think you were asked to make a statement regarding the 
delicacy of your instruments on th‘s work. You are going to get that? 

Mr. Cupwortu.—Yes, sir. I also put in additional wind records to be added to 
those already deposited and marked Exhibit No. 56. 


Witness retired. 


Mr. Hoare, recalled. 


Mr. Houcate.—In going over the evidence from yourself, we thought we came 
across some inconsistencies, and having spoken about these matters, and having sug- 
gested to you to read your own evidence over again and that some other matters would 
probably appear to yourself, we would like to know what you have to say in regard 
to those points that were brought up, and if you would just make a statement cover- 
ing any matters that may appear somewhat inconsistent in your evidence, we would 
be glad to have it. 

Mr. Hoare.—I found on further examination that J had made certain misstate- 
ments as to dates—what I did on certain dates previous to the accident. Having 
referred to certain notes and having further referred to the matter, I have put the 
facts, which I think are quite accurate, in writing. May I read it? 

Mr. Hoteate.—Kindly read it? 

Mr. Hoare (reading).—The first information of the deflection in chord A-9-L 
was received by me on Tuesday evening, when Mr. McLure called at my house with a 
sketch of chord A-9-L anchor arm. 

I thought the matter important, but not serious, and gave instructions ee a 
thorough examination of the bridge should be made—particularly all chords, posts, 
laterals and main pier, and to take levels to the main pier. 
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On Wednesday morning I went out to the bridge, and Mr. McLure and Mr, Kin- 
loch reported that they had examined all the chords, Mr. McLure the upper ones and 
Mr. Kinloch the lower ones, and that none of them showed any departure from the 
normal except A-9-L anchor arm and 8 and 9 cantilever arm, and that no change had 
taken place in any of these. They further reported to me that the lacing on A-9-L 
was not otherwise affected than being strained, when tested with a hammer—that the 
posts were in perfect order and showed no sign of strain—that the diagonals were 
normal. I also asked if they were certain that all other chords were in line and if 
any lower laterals were deflected or showed signs of anything being wrong at connec- 
tions with chords. Mr. Kinloch replied that he had inspected those parts, and that 
everything was O.K. 

{t was also reported to me that the levels of the bridge had been taken by Mr. 
Cudworth and that these levels were in exact accord with the theoretical calculations 
as to what their pesition would be when carrying its then load. 

These facts satisfied me that there was no real danger, and in fact the idea of 
danger did not enter my head. 

I thought the matter important, as possibly requiring repair, and inviting possible 
delay, but the idea of a possible collapse of the bridge never crossed my mind. 

I have been asked to give an exact statement of my movements from Monday 
the 26th to Thursday the 29th of August, inclusive. After the most careful thought 
and examining all records which I could lay my hands upon, I find the following to 
be the facts: 

Monday, August 26.—In office at Quebeec—Called McLure on the telephone to 
know what was taking place at bridge. Answer received that on account of scarcity 
of men there was no erection that day. In the afternoon I went to Cap Rouge. 

Tuesday, August 27.—In office all day preparing for annual meeting. McLure 
called me on the telephone at 4.30 p.m. to say that he would see me that evening, as 
he had something special to discuss. 

Wednesday, August 28.—I spent all day at the bridge, arriving about 10 to 10.30 
a.m., leaving there at about 4.30 p.p., when it was reported to me before leaving that 
no change whatever had taken place in chord A-9-L nor in any part of the bridge. I 
felt no anxiety about the bridge. 

Thursday, August 29.—I was in the office until 1 p.m. I went out to Cap Rouge 
and spent the afternoon there. I reached home about 6 p.m, when I heard of the fall 
of the bridge. During the afternoon I received the telegram from Mr. Deans that 
the bend in chord was of long standing, which somewhat strengthened my confidence. 

Mr. Sruarr.—I think Mr. Hoare ought to add there that that was a misunder- 
standing on his part and that the chord referred to was the chord in the cantilever 
arm. 
Mr. Hoarz.—This telegram is already in evidence. I did not understand that 
it referred to the other chord until he came here. 

In answer to Mr. Kerry respecting events that happened on the 20th of August, 
Mr. Kinloch called me up about 9 a.m. to say that no work was in progress on account 
of a man being killed, and wished me to convey the information to Mr. McLure at 
the hospital and tell him not to worry about getting to the work that day. Mr. Kerry 
asked me to especially account for what took place on the 20th, and at the time of 
my evidence yesterday I was rather vague about it. 

Mr. Hoxicate.—You stated in evidence yesterday that you did not personally 
examine chord No. 9-L. Have you any explanation to account for this? 

Mr. Hoare.—Having full confidence in Messrs. MeLure and Kinloch, I depended 
entirely upon their investigation and measurements in all matters of that kind. To 
personally reach that chord it would be a great physical effort attended by a consider- 
able amount of danger, unless one was in daily practice in doing that kind of work. 
The inspectors were there for that special purpose, and if I had to climb to look at 
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every detail on the bridge I might just as well have been an inspector myself and 
their services would not have been necessary. My work was more general in looking 
after the company’s business and seeing that the work was being carried out according 
to contract and specifications and that inspectors on the work and at Phenixville 
were fulfilling their various duties from time to time and giving me the necessary 
information required for the proper conduct of the work and for its monthly Sapa 
tion for progress payments. 

Mr. Houcate.—Were these progress payments made upon your certificate, Me. 
Hoare? 
Mr, Hoarre.—Yes, sir. 
Mr. Houcatre.—Was there any inspection on the part of any other authority before 
these certificates were made payable? 
Mr. Hoare.—A Mr. Tomney represented the government at Pheenixville. 
Mr. Hotgate.—Who represented the government at the Quebec bridge? 
Mr. Hoare.—iMr. Johnston. 
Mr. Houeate.—All I want to know is whether Mr. Tomney’s and Mr. Johnston’s 
certificates were required to make your certificates payable, that is the only point I 
want. 

Mr. Hoarrt.—No, they did not come to me; their certificates were necessary for 
the Dominion government to check mine. 

Mr. Houcate.—Their certificates were necessary for Bisco eh to the Phoenix 
Bridge Company ? ‘ 

Mr. Hoare.—Yes, sir. 

Mr. Houeare.—That is the way you understand it? 

Mr. Hoare.—All right. 


The Commission adjourned to meet in Ottawa on Thursday, September 26. 


SUPPLEMENT TO MR. DEAN’S TESTIMONY. 


QuEBEC, Sept. 27, 1907. 


Mr. Deans, by direction of the Commission, dictated the following general descrip- 
tion of the methods adopted in the designing and erection of the Quebec Bridge, to 
be considered as an addition to his sworn testimony: 


Study.—When the construction of this bridge was first considered in detail it 
was soon appreciated that the erection would be by far the most important item of 
construction, and that upon the success of this feature of the construction the safe 
execution of the work would be dependent. In this connection studies were made of 
what had been done in the past in the erection of cantilever construction and after 
careful consideration it was decided that a departure from the plans pursued in pre- 
vious works was necessary to ensure absolute safety. The preliminary studies and 
preparation of these plans engaged the labour of eight to ten engineers and draughts- 
men for the greater portion of three years. 

Shop Details—In designing the details of the structure all conuections and field 
details were designed to facilitate the erection and to ensure safety in this part of 
the work. This feature was carried out without regard to the shop cost, it being 
thoroughly appreciated that cost must not enter into this consideration. To this end, 
double pin connections were made at panel points and the riveted connections were 
so arranged as to make it possible to complete a panel in its entirety before proceeding 
to the erection of the next panel. Details were so arranged that as each panel was 
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completed the bracing, both upper and lower horizontal bracing and the transverse 
bracing could be put in complete. 


False work—The anchor arm span, 500 feet long, about 96 feet deep at the shore 
end and 315 feet deep at the main pier, being a frame with its long members, at the 
time of its erection materially different in length from what they would be in the 
finally completed structure, made it necessary to erect this anchor span as a frame 
broken at principal joints. To make the erection of this frame possible it was neces- 
sary to set it upon false work that would not settle appreciably under load and that 
would make the jacking of pin centres to fixed points easily possible. This considera- 
tion, in addition to the further consideration of avoiding all risk of accident by fire, 
decided us to adopt steel false work to support the metal superstructure. The only 
wooden false work used being the central portion, temporarily required to carry 
stringers and tracks for the running out of material and metal for erection, This steel 
false work was founded upon a grillage of three to five layers of heavy planed timbers 
set to exact levels by instrument. Before placing these timbers we had the found- 
ation examined by expert foundation engineers. The care exercised in the placing 
of these foundations led to excellent results, no settlement of any magnitude ocecur- 
ring during the erection of the anchor span. Immediately under the lower chord at 
panel points steel blocking was placed, resting on the top of the false work, and this 
blocking was so designed that the panel point could easily be raised or lowered by 
means of jacks. The blocking was also arranged so that movement longitudinally 
for temperature changes, etce., might readily take place, without distorting the trusses. 


Travellers—The principal departure from previous practice was in the style of 
the traveller. In the past engineers have used what is called an inside traveller run- 
ning between the trusses and resting directly upon the floor system. This style travel- 
ler prevented the complete erection ot each panel including the bracing, before the 
traveller is moved ahead. For this very important reason the traveller used at Quebec 
is what is called an outside traveller, completely enveloping the entire frame work 
and resting upon the false work during the erection of the anchor arm and upon 
extended contilevers of beams hung from lower chord pins, during the erection of the 
cantilever arm. This style of traveller, while much more expensive, made it possible 
to complete each panel in order, including all bracing, insuring absolute safety. For 
the erection of the suspended span a smaller traveller running upon the top chords of 
the span was used. This traveller also permitted the complete panel to be finished 
before moving ahead. The rigging of the traveller called for hoisting blocks, sheaves, 
shackles and engines far beyond what had been used before and actual tests of all of 
these features were made and all were carefully designed in our engineering office. 
The travellers themselves were designed and figured with the same care as the perman- 
ent structure and also received the same careful inspection in the shops and the same 
high grade of material was used in their construction. 


Power.—Careful consideration was given to the power to be used and it was 
finally decided to adopt electric power. This reduced the risk of fire and also was 
considered more reliable in view of the erection running into the winter at the end 
of the season. The electric power was used not only for the four 125 horse-power 
hoists on the main traveller and the two 55 horse-power hoists on the smaller traveller, 
but for all other engines used on the structure, and it was also used to run com- 
pressors for riveting, reaming, drilling, &c., eliminating the use of fire upon the entire 
structure, with the exception of rivet-heating forges. This electric power was used 
more extensively in this structure than in any previous work and demonstrated its 
superiority over steam. The electric power was obtained from the Canadian Electric 
Company—it being delivered at a substation at bridge in 2,200 volt alternating cur- 
rent and then transformed by 175 k.w. generators to 550 volt direct current for use in 
motors on the structure. : 


Erection appliances—The magnitude of the work and the size of the members, 
running as they did, up to 100 tons, made it impossible to use the ordinary methods 
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of handling, and, therefore, we designed in advance erection appliances for the hand- 
_ ling of all members, with complete plate, angle, and pin connections with the hoisting 
block shackles. These appliances received not only the consideration of the erection 
department, but were carefully checked up by the designing department and not a 
single one developed any sign of weakness during the erection of the work. 

Storage yards——To ensure continuous erection and avoid any delays incident to 
wrecks in transit, &., storage yards were established near each end of the bridge. 
These yards were 67 feet wide and about 1,000 long, served by two 65 horse-power 
electric cranes. These storage yards were capable of holding about 12,000 tons of 
material and also afforded sufficient room for assembling eye bars in complete panels 
ready for erection and also for the attachment of appliances to other members in 
advance of their being forwarded to the bridge. 

Erection programme.—To eliminate as far as possible the necessity of the erec- 
tion foreman using his judgment in connection with the erection, a programme was 
made out in the office a year or so in advance of the actual work being done and was 
made out by the erection department, working in conjunction with the engineering 
department, fixing in every detail, every operation of the traveller and the hoisting 
apparatus, and defining to the minutest detail how the attachments should be placed 
and attached, and how the material should be loaded on the cars at the storage yards. 
This programme also gave in detail the sets of hoisting falls which should be attached 
in handling each member, how each member should be raised from the car and how 
it should be lowered into place and connected. All of this programme was indicated 
in clear terms in blue prints, furnished to the general foreman, assistant foremen and 
engineers. These instructions covered every operation from the placing of the first 
member to the completion of the entire work, and it included every member on the 
bridge. It is a matter of the greatst interest to know that this programme was 
found to work perfectly and with the experience gained on the south side, very few 
and only minor alterations were made in connection with the work on the north side. 


Special features—Deflection diagrams and diagrams giving the position of all 
pin points, alignment, position of main and end posts were made by the field engineer 
and records sent to the office at Phcenixville, and to the consulting engineer, and after 
the moving of the traveller from panel point to panel point, during the entire work. 
A United States weather bureau standard wind gauge with electric registering ap- 
paratus in the office was used to keep a daily record of wind velocities. Thermometer 
readings were also taken and records each day. The movement of the trusses under 
varying degrees of temperature were also noted and recorded. 

Freld organization.—In addition to the regular field erection force which con- 
sisted of a general foreman in charge of the entire work, assistant foremen at the 
travellers and storage yards and in charge of riveters and false work, two engineers 
of special fitness for their work were kept at the bridge during the entire construction, 
one engineer having full charge of all instrument work and one engineer having 
whole charge of all matters in connection with the power assembling and handling of 
members, the proper attachment of all appliances, the proper bolting and riveting of 
all joints, including bracing. Both of these engineers were technical advisers to the 
general foreman. There was also a master mechanic (Mr. Samuel Oaks, who sur- 
vived) on the work at all times and an electrician (Mr. Britton). 

Results.—The first metal was placed in position on the anchor pier July 22, 1905. 
From that date to August 29, 1907, not a single accident of any kind occurred to the 
hoisting apparatus or in the handling of any material to the bridge or in erecting it 
in place. There were only five fatal casualties during the entire time, and each of 
these casualties was the result of the individual action of the man. 
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FIFTEENTH DAY. 


Ottawa, Sept. 26, 1907. 
The Commission met in Room 16, House of Commons, at 3 p.m. 


Mr. Cou~uincwoop Scoureiner, C.M.G., sworn. 


Mr. Houicate.—Up to what time were you Deputy Minister and Chief Engineer 
of the Department of Railways and Canals? 

Mr. ScuREIBER.—What time did I cease to be? 

Mr. Hoiaate.—Yes. 

Mr. SoHuREIBER.—On the Ist July, 1905. 

Mr. Houcate.—How long did you occupy that position up to that time? 

Mr. ScHREIBER.—Since December, 1892, I think it was or 1898. It was 1892, I 
think. 

Mr. Houcate.—You would be familiar with all the business that was done in 
connection with the Quebec bridge? 

Mr. ScHREIBER.—I¢ all passed through my hands. 

Mr. Houcate.—We would like to have just a concise story of the connection of 
your department with the Quebec bridge. You could just give us that and then, at 
the proper places, put in any documents that will illustrate the matter. Then we can 
follow it through consecutively in the evidence. 

Mr. ScHREIBER.—You wish to begin from the approval of the plans? 

Mr. Houaatr.—Yes, from the inception of the idea. 

Mr. Scurewer.—The general plan of the bridge was approved by order in council 
of May 16, 1898. (Referring to Exhibit No. 2). 

Mr. Houcate.—What necessitated the approval by order in council at that time, 
Mr. Schreiber ? 

Mr. Sonrerper.—The government had granted a subsidy to the bridge of a 
million dollars. 

Mr. Houcate.—Do you remember the date of the grant of the subsidy? 

Mr. Scurewer.—No, I do not. 

Mr. Houeate.—At any rate the granting of the subsidy then was previous to the 
submission of the plan for the location of the bridge? 

Mr. Scurerer.—So far as the location is concerned, that is a matter that affects 
the navigation of the river and for that reason the plan would have to be approved; 
that is the general plan. That is one reason, and other is, as I say, in regard to 
the subsidy. 

Mr. Hortcate.—After the approval of the location under the order in council, what 
was the next matter that came up? 

Mr. ScurerBer.—Then a contract was entered into under the Subsidy Act and the 
work proceeded. Month by month I had it examined by an. engineer to see what 
quantity of work had been done and the value of the work upon which the subsidy 
was based, and on my certificate the payments were made for subsidy. 

Mr. Hoicate.—Did the Quebec Bridge Company submit to you their general 
specifications ? 

Mr. ScureEIBER.—I think so, yes. 

Mr. HoicatTe.—Was that in the same year, 1898? 
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Mr. Scureer.—I think they subm‘ited one in 1903—I am not sure, but I think 
so. They certainly did when tiaxy entered into that contract in 1898. 

Mr. Hotaate.—I have a note here that on Aug. 31, 1898, you advised the Quebec 
Bridge Company that their general specification was approved of ? 

Mr. Scuremer.—Yes, that is dated the 31st Aug. 1898 (referring to Exhibit 
No. 5). That is correct and I informed them that the specification was quite satisfac- 
tory. 
Mr. Hotegate.—Why was that approval necessary ? 

Mr. ScHREIBER.—So as to ensure a bridge of sufficient strength, giving the height 
above water, &c., and specifying the class of masonry that the abutments were to 
be built of, also the character of the steel of which the superstructure was to be built. 

Mr. Houeate.—Under what general act of legislation was this approval necessary ? 

Mr. Scurerer.—All bridges at that time had to be approved by the Railway Com- 
mittee of the Privy Council and now they have to be approved by the Railway Com- 
mission. 

Mr. Houcate.—Then, these general specifications being approved, what was the 
next step? 

Mr. ScurerBeR.—The contract was prepared and executed and the work proceeded. 

Prof. Kerry.—This approval that we have here is not an approval by the Railway 
Committee, it is approval by the chief engineer of the department. 

Mr. ScHrerBER.—I approve and recommend them. 

Prof. Krerry.—What we are trying to get at is under what special legislative 
authority was this approval made. Why was it necessary? Was it part of the regular 
business of the Railway Committee of the Privy Council? 

Mr. Scurewer.—I should say that the approval of plans is a part of the business 
of the Railway Committee of the Privy Council, and this approval, I tlink, is called 
for by the Act or by the contract in some way or other—by the contract, I think it is 
—may be it provides in the contract that it shall be approved before the work praceeds. 

Mr. Houeate.—Who prepared the specifications that were approved ? 

Mr. Scurewer.—I understood Mr. Cooper did, and Mr. Cooper states so,I think, 
in a letter of his. 

Mr. Houeate.—I refer to the specifications that are approved by your letter of 
Aug. 31, 1898, Mr. Schreiber ? 

Mr. Scurewer.—I do not remember who did that. 

Mr. Hoteate.—In a resolution of the board of directors of the Quebec Bridge Co., 
Mr. Hoare appears to have been instructed to put himself in communication with you 
in connection with preparing suitable specifications for the proposed Quebec bridge 
to be a basis for calling for tenders. Do you recollect if that was the course pur- 
sued ? 

Mr. ScurerBer.—l do not remember that, but my impression is that when they 
advertised for tenders they asked the companies to submit their specifications and 
plans giving a certain basis upon which they were to work. 

Mr. Hoitgate.—We would like to find out just how these specifications were arrived 
at and who drew them up. They were approved by the chief engineer of the Depart- 
ment of Railways and Canals? r 

Mr. ScurerBer.—That is right. 

Mr. Houcate.—But what specifications were they and who prepared them ? 

Mr. Scurerer.—What is the date of that? (referring to Exhibit No. 5.) 

Mr. Houeate.—1898. 

Mr. ScuremBer.—Those must have been submitted by the company. It is quite 
probable that Mr. Hoare had a consultation with me about them. It is very likely. 

Mr. Hoicate.—Would you not have a record of those specifications? 

Mr. Scurerer.—There should be. There must be one in the department. 
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Mr. Houieate.—But you cannot now say what specifications they were or who 
prepared them? 

Mr. ScuretBer.—I looked over some correspondence this morning and there were 
no specifications attached to the copy of the contract that I saw there, but the contract 
referred to the specifications. 

Mr. Hotgate.—What contract would that be? 

Mr. ScurewER.—The contract of 1898, I think. 

Mr. Hoxteate.—Is that the subsidy agreement? 

Mr. ScuREIBER.— Yes. 

Mr. Horeate.—That is at a later date? 

Mr. ScureiBer.—Was it ? Was that the one of 1903 ? 

Mr. Houeatre.—Yes, we are only at 1898 now. 

Prof. Kerry.—Mr. Schreiber, before the approval of this first set of specifications 
was given by you what investigation was made into the specifications themselves as to 
their soundness and to their being satisfactory for the work in contemplation ? 

Mr. Scureiper.—I am speaking from memory now, but I should judge from my 
usual practice that I must have been in consultation with Mr. R. C. Douglas, our 
bridge engineer. That is the usual practice. 

Prof. Kerry.—Then their specifications would have been referred to Mr. Douglas 
to examine and report on? 

Mr. ScurerBer.— Yes. 

Prof. Krerry.—And would have been approved by you after he had passed them 
as being satisfactory ? 

Mr. ScHREIBER.— Yes. 

Mr. Hoxca'rr.—Then, we understand, the history of the matter was that the Quebec 
Bridge and Railway Company issued a circular letter inviting tenders? 

Mr. ScurerBer.—Yes. 

Mr. Houaatr.—Then that certain tenders were sent’ in and a period of time elapsed 
and the next thing we hear about in connection with the department was an agree- 
ment between the Quebec Bridge and Railway Company and the government dated 
November 12, 1900 (Exhibit 12). There are certain specifications attached to that 
contract ? 

Mr. ScureiBer.—Yes, there must be a general specification. 

Mr. Hoicate.—Can you say who prepared those specifications ? 

Mr. Scureiber.—My impression is that they were prepared by the Phenix Bridge 
Company; I am not sure. I forget when Mr. Cooper was appointed. Mr. Cooper 
was a man we relied on very much for these things and I forget when he was appoint- 
ed, whether it was under the second contract, that contract for the guarantee, or 
whether it was 

Mr. Houteate.—Mr. Cooper, it appears, came into the question in May, 1900. 

Mr. Scurewer.—lIt is perfectly evident that he did not prepare the 1898 one; that 
is sure. 

Mr. Houcate.—No, sir, he is not connected with the matter in 1898. 

Mr. Scureiper.—No, I really could not tell you now who did prepare those. 
Mr. Houcare.—What was Mr. Cooper’s position as you understood it? 

Mr. Scuremer.—He was consulting engineer to the company. 

Mr. Hotcatr.—To what company ? 

Mr. ScurerBer.—To the Quebec Bridge and Railway Company—not to the Phenix 
Bridge Company. 
Mr. Houcate.—Did he hold any other apopintment to your knowledge in connec- 
tion with the matter? 

Mr. Scurerer:—Not that I am aware of—just consulting engineer. 

Mr. Hoteate.—Acting solely for? 

Mr. Scurewer.—Solely for the company. 

Mr. Houcate.—The Quebec Bridge and Railway Company? 
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Mr. ScoHREIBER.—Yes, solely for the Quebec Bridge and Railway Company and 
being an engineer of very high repute, of large experience in bridge construction 
and known as th> leading bridge engineer in the United States we relied largely on 
him, the interests of the bridge company and the government being really identical. 

Mr. Houcate.—The agreement between the Quebec Bridge Company and tue 
government being made in November had you come in contact with Mr. Cooper in 
connection with the matter prior to that time? 

Mr. ScHREIBER.—Prior to 1898? 

Mr. Houcate.—Prior to Nov. 12, 1900. Mr. Cooper made a report on the plans 
and specifications ? J 

Mr. Scurewer.—No, I did not know Mr. Cooper till then. I only knew him by 
repute, but I had never seen him. When [I say we relied on Mr. Cooper, I mean as 
to general things, but all detailed drawings and so forth were placed before Mr. 
Douglas to see whether the strains exceeded any of those in the specification so that 
everything went through his hands before it was passed. 

Mr. Houcate.—Were those specifications attached to Exhibit 12, sufficient? 

Mr. ScureBer.—I do not understand your question. 

Mr. Houeate.—I will put it in another way. Were the specifications attached to 
the subsidy contract the same as those that were prepared in 1898, before referred to, 
and approved by your letter in Exhibit 5 ? 

Mr. Scurerwer.—I think so. J do not remember others. 

Mr. Houcate.—Were they considered sufficient then for the work under contract? 

Mr. ScHrREIBER.—They were considered so. 

Mr. Houeate.—Clause 2 of the subsidy agreement, Exhibit 12, stipulates that the 
company shall build the bridge in accordance with the general plans before mentioned 
and the specification for substructure and superstructure hereto annexed marked 
respectively ‘A’ and ‘ A-1’ or with such amendments of the said plans and specifica- 
tions as the Governor General in Council may from time to time approve. Were there 
amendments to thes> specifications ? 

Mr. ScHREIBER.—There evidently were amendments to the specifications, because 
I see a letter here from Mr. Cooper in which he refers to some amendments he proposes. 
I do not know whether you have seen that letter or not, here is a copy of it. 


(Mr. Schreiber here produced a copy of a sheet in Exhibit 21, marked 21-A.) 


Mr. Houcate.—Were theze any details attached to that, Mr. Schreiber, or is that 
all you have in connection with that matter? 

(Mr. Schreiber filed copies of a letter from Mr. R. C. Douglas, bridge engineer of 
the Depariment of Railways and Canals, criticising the amendments to these speci- 
fications proposed by Mr. Theodore Cooper. These documents were filed and marked ° 
Exhibit 63 on the understanding that they would be later further identified by sub- 
numbers. ) 

Prof Kerry.—This subsidy agreement provides that the bridge was to be con- 
structed in accordance with the sp2cifications attached to the agre-ment, or with such 
amendments to the said plans and specifications as the Governor General in Council 
may from time to time approve. Do you know if any amendments to the specification 
were approved by the Governor General in Council? 

Mr. ScuremBer—I am not aware of any, and I should judge by those reports of 
Mr. Douglas that there would not be, for I see he has reported against these proposed 
changes of Mr. Cooper’s. There was no order in council approving of any changes 
but they made me responsible for that, and in consultation with Mr. Cooper if there 
were any changes that I approved I passed them through, but in passing through, I 
would pass nothing through without first putting it through the hands of our bridge 
engineer, Mr. R. C. Douglas. 
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Mr. Houicate.—Then have you a record of the changes in specifications that were 
approved by you? 

Mr. ScuREIBER.—I could not see any in the correspondence I looked through 
to-day in the department. 

Mr. Hoxcgatse.—In connection with that matter, you have just put in certain 
papers purporting to be modifications in the specifications (Exhibit 63); were they 
approved by you? 

Mr. Scurerer.—I am afraid I am not able to say at this moment; nothing was 
approved by me that Mr, Douglas, after going through the figures, would recommend 
should not be approved. 

Mr. Houicate.—Where would we ascertain whether Mr. Douglas did pass these 
or not? 

Mr. ScureiBer.—It ought to be in the correspondence, in letters to me, correspon- 
dence with me. 

Mr. Hotaate.—To what extent was your department then interested in having the 
specifications for the construction of the bridge approved, Mr. Schreiber ? 

Mr. Scuremer.—They were paying the subsidy upon this and later on they were 
guaranteeing the bonds of the company. 

Mr. Houicate.—Up to that time they had not guaranteed the bonds of the company ? 

Mr. Scuremer.—No, but up to that time they were paying subsidy and they 
wanted to ensure having a substantial, safe structure built, and not pay out their 
money for nothing. 

Mr. Hoicate.—The approval of the specifications must have taken place some 
time or else the construction would not have been proceeded with. 

Mr. Scureier.—Oh, no doubt it must have been, no doubt. 

Mr. Hoteate.—In your recommendation to Council, Mr. Schreiber, of the 9th of 
July, 1908, you ask to be authorized to employ a competent bridge engineer ? 

Mr. ScureEIBER.— Yes. 

Mr. Houaate.—To examine from time to time the detail drawings of each part 
of the bridge as prepared ? 

Mr. ScHREIBER.—Yes. 

Mr. Houcate.—Was your recommendation followed ? 

Mr. Scuremwer.—There pvas an order in council passed upon that recommenda- 
tion authorizing that to be done. 

Mr. Houieate.—And what was the result? 

Mr. Scuremer.—And the department corresponded with an engineer of the name 
of Nichols in New York, asking what terms Mr. Nichols would make. Mr. Nichols 
was a man of some standing in the profession and he gave his terms, &c. In the 
meantime, I wrote to Mr. Cooper and I enclosed him a copy of the order in council, 
&c., and he replied not favouring that very much. He said it would take the respon- 
sibility off his shoulders. After that I think the matter went into the minister’s 
hands and he wrote something. I forget now exactly what that was. However, it 
resulted in this, that after discussing the matter it was considered that the interests 
of the company and of the Dominion government were identical in every way, and 
therefore, having Mr. Cooper, a man whose ability was never questioned, and whose 
experience in connection with bridge construction has been large, it was thought better 
to rely upon him rather than interfere with what he might do, what advice he might 
give. 

Mr. Houcate.—Then we gather, Mr. Schreiber, that you acted in accordance with 
that, and that really in the design Mr. Cooper for those reasons was given a free 
hand ? ; 

Mr. Scurermer.—Yes, he was. 

Mr. Houeate.—Were you familiar with the modifications in the specifications, 
that Mr. Cooper made? 
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Mr. Scurewer.—No further than they came before me and I would hand them 
over to Mr. Douglas. I do not remember what they were now, you know, and I think 
Mr. Douglas reported in favour of many of them. I do not know that he did all, and 
then if he did not, they were not approved. 

Mr. Hoieate.—Oould we find what points were disapproved by your department? 

Mr. ScureiBer.—] think by searching through the correspondence in the depart- 
ment that might be ascertained. 

Mr. Hoteate.—Could Mr. Douglas tell us? 

Mr. SCHREIBER.—Yes, he could; yes, I think so. 

Prof. Krerry.—The Order in Council of August 15, 1903, Exhibit 18, read as fol- 
lows, Mr. Schreiber :— 

“The minister further represents that the chief engineer has this day reported 
stating that, as the result of the personal interview had with the company’s engineer, 
he would advise that, provided the efficiency of the structure be fully maintained up 
to that defined in the original specifications attached to the company’s contract, the 
new loadings proposed by their consulting engineer be accepted; all detail parts of 
the structure to be, however, as efficient for their particular function as the main 
members for theirs, the efficiency of all such details to be determined by the principles 
governing the best modern practice, and by the experience gained through actual test; 
all plans to be submitted to the chief engineer, and until his approval has been given, 
not to be adopted for the work. 

‘The minister recommends that authority be given for following the course so 
advised by the chief engineer, the order in council of the 21st July last to be modified 
accordingly.’ 

Now, that order in council of that date would seem to authorize the adoption of 
the new loadings proposed by Mr. Cooper and no other of his changes, and it would 
seem to make it necessary for all plans to be submitted to the chief engineer of the 
Department of Railways and Canals and to be approved by him. Was that course 
followed throughout ? 

Mr. Sounrewer.—lI think so, and as I say I eppreyed nothing until it had gone 
through Mr. Douglas’ hands. 

Mr. Hotcate.—Then the next change appears to be that a new contract was 
entered into between the Quebec Bridge Company and the government on October 19, 
1908. Have you a copy of that contract here? 

Mr. Scurerer (producing document).—That is the original. 

(Document ordered to be entered as Exhibit 64, on the understanding that a copy 
would be put in by Mr. Schreiber.) 

(Mr. Schreiber filed a copy of a letter under date of August 12, 1903, to the Hon. 
W. S. Fielding (Exhibit 65), acting Minister of the Department of Railways and 
Canals, recommending the course adopted by the government in the issue of that 
order in council—Exhibit 18.) 

Mr. Houaate.—This contract (Exhibit 64) is called the guarantee agreement? 

Mr. ScHrerBer.—Yes, sir. 

Mr. Hoxicgatr.—In clause 7 of that document reference is made to the Chief 
Engineer of the Government Railways? 

Mr. ScurEmBeR.—Yes. 

Mr. Hougate.—Who is meant by that officer? 

Mr. ScureiBper.—It is intended to mean me, but that was not my title. 

Mr. Horoate.—Then, that is just a clerical error, is it, or a lawyer’s error ? 
Clause 12 of that agreement calls for the plans and specifications for all the works 
of the undertaking to be submitted to and approved by the Governor in Council 
before any work is constructed thereunder ? 

Mr. Sourermer.—lI could find no such order this morning in looking through the 


papers. 
Mr. Horgate.—Then the work was not carried out in accordance with this clause? 
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Mr. Sourerer.—I cannot tell you. I am only telling you that in the papers 
placed before me this morning by the department I could find no such order as that. 

Prof. Kerry.—Was the question of the jurisdiction of the Board of Railway Com- 
missioners over this structure ever discussed, Mr. Schreiber? 

Mr. ScuremBerR.—I never heard it. I think, by virtue of their office, they would 
have something to say in regard to it. 

Prof. Krerry.—My remembrance is that the Board of Railway Commissioners 
commenced active life about the 1st of February, 1904. 

Mr. Scuremer.—Yes, I suppose that would be the time they took an active 
interest in things. 

Prof. Krerry.—And the plans for the structure which has fallen would not have 
reached the department until probably the fall of 1904 or later? 

Mr. SourerBer.—I am unable to say how that is. I could not find that order this 
morning among the papers. It may be in the department but overlooked, you know. 

Prof. Krerry.—So that although the Railway Act of 1903 required the approval 
of the plans for all bridges of over 18 feet span, the plans for this structure really 
never reached the Board of Railway Commissioners ? 

Mr. Scuremwer.—I could not say. ‘They may have considered the plan. 

Mr. Hotcate.—In the guarantee agreement, Mr. Schreiber, in ‘clause 13, I see 
‘the continuation of the work of constructing the said undertaking,’ that is the bridge, 
‘shall be proceeded with as soon as the plans thereof are submitted to and approved 
by the Governor in Council, and such undertaking shall be completed not later than—’ 
were those plans submitted to and approved by the Governor in Council? 

Mr. ScurerBer.—I think not, as far as I know. As I told you a few minutes ago, 
I could find nothing amongst the papers that were placed before me by the depart- 
ment this morning. I could find no such order in council there, but the original plan 
had been approved by the Railway Committee of the Privy Council. The Railway 
Commissioners superseded the Railway Committee of the Privy Council. 

Mr. Horeate.—We find that the plans from which the structure was built are 
signed by the Deputy Minister and Chief Engineer of Railways and Canals ? 

Mr. ScHREIBER.—Yes. 

Mr. Horeate.—Under what authority were those plans signed? 

Mr. ScurerBer.—I could not remember the law now in regard to that. I must 
have had some authority to do it. 

Mr. Honcate.—Those plans were signed by yourself? 

Mr. ScHREIBER.—Yes. 

Mr. Houcate.—As Chief Engineer? 

Mr. ScurerBer.—Well, are they not signed by me as being attached to a report of 
mine—something of that kind? That is usually the case. 

Prof. Kerry.—We understand further, Mr. Schreiber, that your approval of the 
plans in every case was reserved until Mr. Douglas had made his examination of those 
plans ? 

Mr. Scurerer.—I do not think there is any doubt about it. 

Prof. Krerry.—And reported them satisfactory ? 

Mr. Scurermer.—I should say there is no doubt about it. 

Prof. Krerry.—Then, as far as you know at present, Mr. Schreiber, there is no 
order in council authorizing you to approve the plans subsequent to the making of 
the guarantee agreement of October 19, 1903 ? 

Mr. ScurerBer.—I could find none this morning. 

(Mr. Schreiber was requested to file with the Commissioners a copy of the guar- 
antee agreement between His Majesty the King and the Quebec Bridge and Railway 
Company, under date of October 19, 1908—Department No. 15234.) 

Mr. Hoxieate.—Then, you put certain inspectors on the work? You, I under- 
stand, had an inspector at Phenixville? Will you let us have a copy of the instruc- 
tion under which he was acting? 
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(Mr. Schreiber filed a copy of the instructions issued to Mr. C. J. Tomney under 
date of August 4, 1904, and signed by the secretary of the Department of Railways 
and Canals; marked Exhibit No. 66.) 


Mr. Houteate.—Had Mr. Tomney any other duties besides his written instructions ? 

Mr. SCHREIBER. —Nothing except in connection with the bridge. He-had to give 
us a statement of every piece—every member of the bridge, where it was, what had 
been removed, what had been delivered at Quebee, and so forth. 

Mr. Houeate.—Was his inspection entirely in the nature of checking material in 
regard to the amounts ? 

Mr. ScHrREIBER.—That is all; checking material for payment—-the mcnthly esti- 
mate. 

Mr. Hoteate.—He had nothing to do with inspecting the quality of work or 
material ? 

Mr. ScHREIBER.—No. 

Mr. Hoteate.—In regard to the inspection of the wovk done at the bridge itself, 
who had you? 

Mr. ScurerBer.—Mr. Cooper was really the man who looked after that. As I 
said before, the interests of the company and of the governrnent were identical. He 
was supposed to visit it frequently. 

Mr. Houeate.—Were Mr. Cooper’s personal visits frequent enough to ensure a 
complete inspection ? 

Mr. Scurerer.—Well, I retired from the position in the department. I do not 
occupy that position in the Department of Railways and Canals now. I retired from 
that in 1905, so that there was scarcely anything done at that time in regard to the 
superstructure. J met him down there on two occasions. That is all I remember. 

Mr. Houcatse.—In other words, the work on the superstructure was practically 
confined to the period after which you retired from the Department of Railways and 
Canals? 

Mr. ScurREIBER.—Yes, sir. 

Mr. Hotgate.—But during your incumbency of the Railway Department had you 
inspectors who did visit the work ? 

Mr. Scuremer.—Mr. Douglas was down once or twice and Mr, Johnson also 
visited the works, but the object of his going was more to examine the estimates shown. 

Mr. Horeate.—Is that Mr. Johnson’s business ? 

Mr. Scuremer.—Mr. Johnson’s—yes, upon which we were either guaranteeing 
or paying a subsidy. 

Mr. Hougate.—Would his inspection include an examination of the quality of the 
work or simply the quantity of it? 

Mr. ScHREIBER.—Yes, he would examine the quality of it as well as the quantity 
as far as the substructure is concerned, and as far as anything would have been done 
in regard to the superstructure. 

Mr. Houicate.—What did Mr. Douglas do? 

Mr. Scurewer.—Mr. Douglas went down on several occasions. He was down 
with me twice—I am not sure—certainly once, and may have been twice, and at that “ 
time, I do not think there was anything delivered in the way of material for the 
superstructure. It was all substructure at that time. 

Mr. Houaate.—You personally visited the work? 

Mr. Scuremer.—I went down occasionally. 

Mr. Hotcate.—On several occasions ? 

Mr. ScuremBer.—Yes, but only the short land spans were erected before I retired. 
I am not sure about it, but certainly nothing beyond that. 

Mr. Ho.iaate.—Is there anything that occurs to you in regard to your explanation? 

Mr. ScurerBer.—No, I do not know of anything further? 
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Mr. Houaate.——Had the Department of Railways and Canals, in so far as you 
know, anything to say in connection with the appointment of the engineering staff of 
the Quebec Bridge and Railway Company ? 

Mr. Scuremer.—Nothing as far as I know, 

Mr. Houtcate.—Considering the relations of Mr. Cooper to the Quebec Bridge and 
Railway Company and your opinion of Mr. Cooper’s ability and the relation of the 
government with the Quebec Bridge and Railway Company, would you consider that 
Mr. Cooper would have the power or authority to amend the specifications for the 
work from time to time as he might consider necessary or desirable, and would those 
amendments be tacitly accepted by all parties concerned ? 

Mr. Scurewer.—No, I think not. They would have to be submitted to me and 
they would come before our bridge engineer—before the bridge engineer of the Depart- 
ment of Railways and Canals—before they would be accepted. 

Mr. Hotaate.—So that, unless we can find a formal acceptance of the changes or 
alterations made in the specifications we would have to consider them as unauthorized ? 

Mr. Scuremer.—Certainly. 

Mr. Hotegate.—And yet the structure, no doubt, has been constructed in accord- 
ance with the various amendments to the specifications that Mr. Cooper has made 
from time to time, and payments have been made as the work progressed. How 
would those payments be made unless the steps leading up to the authorization of 
those payments were complete? 

Mr. Scurewer.—The payments, of course, should not be made unless everything 
was in order, no doubt, but the assumption would be when the certificates left my 
hands that they were correct, although they might he criticized afterwards or examined 
afterwards by the Finance Department. But they would be assumed to be correct. 


Mr. E. V. JoHnson, sworn. 


Prof. Krerry.—Mr. Johnson, will you state briefly the position you have occupied 
in connection with the construction of the Quebec bridge and the duties that you 
have performed? 

Mr. Jounson.—Well, as inspecting engineer of subsidized railways, I visited 
Quebee as nearly as practicable once a month for the purpose of making an estimate 
of the progress of the work of the Quebec Bridge and Railway Company, which 
included a portion of the railway and the Quebec bridge. This was to ascertain what 
amount of work had been done during the month and, as I say, to put in a progress 
estmiate for the release of the bonds. 

Prof. Krrry.—Your duty, then, was to visit the work if possible once a month 
to inspect its progress and to make an estimate for payment of the amounts of sub- 
sidy due to the Quebec Bridge and Railway Company up to date’ 

Mr. JoHnson.—Yes. 

Prof. Krrry.—In those inspections, Mr. Johnson, did you make what we might 
term a detail engineering examination of the Quebec bridge? 

Mr. Jonnson.—No, my examination was simply to report as to how far the work 
had gone. I looked at the work generally and reported the condition of the bridge, 
as far as its extent had gone up to the date of my examination. 

Prof. Krerry.—That is, the main object of your inspection was to determine the 
quantity of work that had been done and only roughly to say that the work was 
satisfactory. 

Mr. JoHnson.—Yes. 

Prof. Kerry.—You did not consider it as part of your duty to study the design 
- of the structure? 

Mr, Jounson.—Not at all; I considered that as being settled outside of my 
business. 

Prof. Krrry.—Outside of your department? The object of this inquiry, Mr. 
Johnson, is to determine the cause of the fall of the bridge. Would you, as an engi- 
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neer, consider that any of your observations have been close enough to enable you to 
give evidence that will assist the commission ? 

Mr. Jounson.—No, I think not. I simply walked over the bridge, generally up 
to the end of it, and took a general look over it to see what progress had been made, 
but I considered that all questions of that sort were settled by others who were in a 
better position to do it. 

Prof, GaLtBrairH.—You had to do with making the monthly returns of the actual 
weights of the pieces in the structure? 

Mr. JoHnson.—Yes. 

Prof. GatBrairH.—Have you any information as to how those weights agreed with 
the eee figured from the drawings upon which the stresses in the bridge were com- 
puted ¢ 

Mr. JoHnson.—No, I have not the information on that subject. 

Prof. GaLBraitH.—I believe that in the contract there was an allowance made of 
23 per cent as between the actual weights and the estimated weights. Do you know 
anything about the actual percentage of difference? 

Mr. Jounson.—No, that is a matter that I never went into at all. 

Mr, Hoteatr.—Who signed the certificates for payment? 

Mr. Jounson.—The chief engineer. 

Mr. Hoteate.—Who is he? 

Mr. Jounson.—At present, Mr. Butler, the Chief Engineer of Railways and 
Canals. 

Mr. Hotaate.—Those are the certificates of payment from the government to = 
Quebec Bridge Company ? 

Mr. JoHnson.—Yes. 

Mr, Houcate.—Those are the certificates that you had to aaa 

Mr. JoHNson.—I made my report out in an estimate of the quantities and value 
of work done up to date to the chief engineer of the department, and on these he 
issued his certificate for the release of the bonds. 

Mr. Hotaate.—Then the payments made to the contractors on the bridge site 
were made by the Quebec Bridge and Railway Company. Had you anything to do 
with the certificates of their engineer ? 

‘Mr, Jounson.—No. 

Prof. Krrry.—One question about your reports. You saw that certain members 
of the bridge were in place, you had to arrive at the weight of those members? 

Mr, Jounson.—I did not arrive at the individual weights of them; I had a report 
from Mr. Tomney, which was always referred to me, and this gave a list of the mem- 
bers and the total weight of a certain class of work that was either at the shop or on 
Crown land, at Phoenixville, or delivered at Quebec, and I also got the estimates from 
Mr. Hoare, giving practically the same thing, which I compared to make sure that my 
estimate would be correct. 

Prof. Krerry.—Did Mr. Tomney in his reports of material shipped, give the 
weight of each individual member or the total weights? 

Mr. Jounson.—No, he gave the number, a long list of different members with the 
weight of the pieces and the total weight of all that lot. It might be a million 
pounds or more; it was just the bulk. 

Prof. GALBRAITH.—Were these weights the weights as furnished by the railway 
companies, or were they weights determined at Phonixville in the bridge works? 

Mr. Jounson.—The weights that Mr. Tomney gave to us right on Hee spot and 
he got them from the Phenix Bridge Company. 

Mr. Houcate.—Was the check complete and continuous, Mr. J Shae from the 
shop to the bridge? 

Mr. Jounson.—How do you mean, Mr, Chairman; do you mean en route, or by 
dates? 
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Mr. Hoieate.—No, was the check complete from the fabrication of a member to 
its placing in the bridge; I mean with regard to the payment for that material? 

Mr. JoHnson.—Well, not individually, the individual pieces. There was a return 
made by Mr. Tomney of raw material delivered from the shops to the Phenixville 
works, and to the Crown lands. 

Mr. Hoitcate.—Was the check complete enough so that if an error had been made 
it could have been detected ¢ 

Mr. JonHnson.—I doubt it. 


Witness discharged. 


The Commission adjourned. 


SIXMEENTH DAY. 


Ortawa, September 27, 1907. 
The Commission met at 10 a.m. 


Ropert OC. DoucLas sworn. 


Prof. Krrry.—Your official position is? 

Mr. Doveras.—At the retirement of Mr. Smith, who was formerly bridge engi- 
neer, his work was given to me—in 1893, I think, some time—1893 or 1894, or some- 
thing about that time. Since that time I have been bridge engineer in addition to 
my other duties. 


Prof. Krrry.—That is bridge engineer of the Department of Railways and ° 


Canals? 

Mr. Dovueias.—Yes. . 

Prof. Kerry.—And in that capacity you had some work to do in connection with 
the Quebec bridge? 

Mr. Dovucrias.—Some, yes—with the substructure; nothing with the superstruc- 
ture except the routine part of the plans and the reports. 

Prof. Krerry.—No direct connection with the structure? 

Mr, Dovetas.—No direct connection with the superstructure in any way. 

Prof. Krerry.—In Mr. Schreiber’s examination yesterday it developed that practi- 
eally the first step towards construction was in the preparation of the specification 
by the Quebec Bridge Company and its approval by the Deputy Minister of the 
Department of Railways and Canals. You know that specification, do you? 

Mr. Dovetas.—I know that specification. 

Prof. Kerry.—It was handed to you for examination ? ss 

Mr. Doveras.—No, sir, it was not, to the best of my recollection. I will describe 
it if you will allow me. 

Prof. Krrry.—If you please. 

Mr. Douaias.—As nearly as my recollection serves me, Mr. Hoare came into my 
office with the manuscript specification or with the specification in the galley form, 
and wanted me to go over it with him. He said: Mr. Schreiber said, ‘Go into Douglas 
and go over the specification with him.’ 

Prof. GALBRAITH.— What year would this be? 

Mr. Doveias.—It was before the ist of September, 1898. Mr. Hoare and I 
went over the specification. Some portions of it were founded upon a specification 
of mine prepared in 1896; that was the first general specification I had written for 
the Department of Railways and Canals. Other clauses were incorporated, due to 
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the larger spans of the bridge than those contemplated in the general specification. 
There were some things I did not agree with and Mr. Hoare would say: It does not 
make any difference; this specification is not for the construction of the work; it is 
merely for calling for tenders. That is the best of my recollection. When the con- 
tract is let there will be a new specification compiled of a different kind. That is the 
best of my recollection, and I do not think you will find in the file of the Quebec 
bridge any endorsement or any report in regard to that. I went through the specifi- 
eation with Mr. Hoare—that is my recollection—in my office. It was not officially 
referred to me. 

Prof. Krerry.—-We have on file here a letter from the then Deputy Minister and 
Chief Engineer of the Department of Railways and Canals advising the Quebec 
Bridge Company that the specification was approved; the approval, then, was not given 
on advice from you? 

Mr. Dovueias.—No, not to the best of my recollection, except that I went over the 
original specification with Mr, Hoare. 

Prof. Krerry.—But Mr. Hoare did not, as I understand you, modify that specifi- 
cation ? 

Mr. Doveias.—I did not say that there were any modifications required. I 
accepted the specification in that way; that it was a specification for tenders and not 
for construction. That is the way I understood it. It was a specification for calling 
for tenders. 

Prof. GALBRAITH.—You practicaHy accepted it, having made no objection to the 
specification ? 

Mr, Doueias.—I made no objection to it as a specification for calling for tenders. 
That is a totally different thing from a specification for construction. 

Prof. Krrry.—The whole procedure was a more or less unofficial discussion 
between yourself and Mr. Hoare? 

Mr. Doveias.—Yes, an informal discussion between myself and Mr. Hoare. That 
is the best of my recollection; I do not remember making any report upon it. I do 
not think anything will be found in the papers. 

Prof. Kerry.—When did the Quebec bridge matter next come to your notice? 

Mr. Dovetas.—I was instructed by Mr. Schreiber, I think some time in the spring 
of 1901, to proceed to the bridge and examine into the work that had been done by 
the Quebec Bridge Company on the substructure. This work consisted principally 
of masonry in the quarry, some timber for the caissons and such other preparations 
for constructing the work. That was my first connection with it. 

Prof. Krerry.—Will you follow along historically ? 

Mr. Dovetas.—Periodically I made inspection of the substructure and gave esti- 
mates on the substructure. I was directed, on a difficult matter in regard to the land- 
ing of the south main pier and the foundations, to proceed to Quebec and examine 
into the foundations, and I think I met Mr. Cooper. In the meantime, Mr. Schreiber 
came to Quebec, met Mr. Cooper and the foundations were settled without any 
reference to me or report upon it for the south main pier. 

Prof. Kerry.—During this period you are speaking about, Mr. Douglas, the 
construction tenders were called for by the Quebee Bridge Company ? 

Mr. Dovetas.—Yes, I presume so.: I know nothing about that. 

Prof. Krerry.—You did not come in contact with any of this? 

Mr. Douctas.—No, I did not come in contact with that except by hearsay, that 
Mr. Cooper had endorsed the plan of the Phenix Bridge Company and recommended 
their tender ag the plan, and, I presume, their price, were the best. I had no connec- 
tion with it because at that time the Quebec Bridge Company and the department 
were apart in one way. It was merely a subsidized bridge, like a dozen others that 
had been subsidized by the government. 

Prof. Kerry.—All that was necessary for the operons was to see that the work 
was sufficiently satisfactory to justify the payment of the subsidy? 
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Mr. Doucias.—That the general plans were accepted and that the work was going 
on satisfactorily. Several bridges were going on in the same way—the Cornwall 
bridge; I inspected that, the bridge on the Musquodoboit river in Nova Scotia, a large 
bridge with pneumatic pressure, and the Interprovincial bridge over here where there 
were large piers and foundations. They were all subsidized bridges, and I considered 
the Quebec bridge a similar bridge to these others. 

Prof. Kmrry.—When did you next come in contact with matters concerning the 
superstructure of the bridge? 

Mr. Dovauas.—The only contact I had with the superstructure, other than the 
routine moving around of plans in the office, was that the amendments of Mr. Cooper 
to the specification of 1898 were submitted to me for report. That is the only official 
connection, outside of the routine of the office, that I had with the Quebec bridge. 

Prof. Kerry.—And that was just one set of amendments that he proposed? 

Mr. Douatas..—He proposed one set of amendments. 

Prof. Kerry.—This only came up once? . 

Mr. Doveias.—Well, it came up several times in this way; during the interval 
I made a general sort of report that was not too technical for any layman or engineer 
that did not know much about bridges to understand. 

Prof. Kerry.—lIs that a copy of your report (referring to Exhibit No. 58) ? 

Mr. Dovetas.—I have a copy here. My copy of the report is July 9, 1903. 

Prof. Krerry.—That is it. 

Mr. Dovatas.—This is the report that I made. 

‘Orrawa, July 9, 1903. 

‘Dear Sir,—I have the honour to submit this report upon the proposed amend- 
ments to the contract with the Quebee Bridge Company in regard to the specification 
of the superstructure approved and atteched. The proposed changes apply to clauses 
28, 


Prof. Kerry.—At that time you had the original printed specification and Mr. 
Cooper’s proposed amendments as well? 

Mr. DouaiaAs.—Yes, at that time we had. ‘The proposed changes apply to clauses 
28, 29,30, 31, 32, 33, 34 and 35 of the contract specification. Under these clauses and 
such others as require amendment. the Quebec Bridge Company should be requested 
to substitute the amendments in agreement with their respective numbers.’ 

I had no connection with Mr. Cooper; it was the Quebec Bridge Company, or 
Mr. Hoare, their representative. 

. ‘The diagrams of engines proposed for train loadings should be denoted as in 
present specification. ’ 

That is the specification of 1898. 

‘No approval should be given to future increased train loadings as mentioned in 
preface and page 3 of proposed amendments.’ 

Prof. Kerry.—That is to say that you thought it would not be safe to increase the 
train loadings? 

Mr. Douaias.—Yes, as provided for by Mr. Cooper in his amendments, 

Prof. Kerry.—Mr. Cooper makes the remark that the train loadings can be safely 
increased ? 

Mr. Douauas.—Yes. 

Prof. Krerry.—And your report is that you do not consider it safe to do that? 

Mr. Doucias.—No. 

‘In bridges of great span the dead load is of such large proportion to the com- 
bined loads it is customary to adopt greater unit stresses than in bridges of ordinary 
spans. In some of the bridges of large span with a uniform live load and a concen- 
trated load for the floor system the live load for the trusses has been specified 20 per 
cent less. JI should recommend that no greater unit stresses be permitted than 60 
per cent.’ 
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In the original draft I had ‘in eye-bars and 55 per cent in built members.’ I 
erased the ‘55 per cent’ in built members, but that represents my opinion. My opin- 
ion is that no member should be permitted in the bridge greater than 60 per cent of 
tension members and 55 per cent of compression members, or built members. 

‘T should recommend that no greater unit stresses be permitted than 60 per cent 
of the elastic limit of medium steel as specified in the ‘ general specifications of steel 
bridges, 1901,’ of this department. 

That was the new specification which would have applied to. this bridge and 
which had been endorsed by the department, and I did not think that the hodge-podge 
amendments of Mr. Cooper should be tacked on to the old specification of 1898— 
that there should be a defined new specification re-written,— And that the general 
conditions of that specification as regards stresses of tension, compression, etc., should 
be followed if a change of contract is desired.’ The original specification was a 
defined contract with the government. It is not my duty nor my office to deal with 
legal matters but I considered each clause of this a defined contract, and that when 
Mr. Cooper’s changes were submitted the clause as amended should be clearly defined. 

Prof. Kerry.—Let us be clear on that point, Mr. Douglas. At this time you had 
the original specification attached to the contract before you? 

Mr. Doueias.—When I first had to do with the Quebec bridge sub-structure I had 
forwarded to me by the law clerk, or Mr. Schreiber transmitted the subsidy agreement 
between Her Majesty the Queen and the Quebec Bridge Company. This contract, as 
I read it, governed my actions. 

Prof. Krerry.—The specifications are taicaeled to the aoecomient? 

Mr. Doucias.—They are not attached to this exactly, but the original specifica- 
tions of the superstructure and the specifications of the substructure were attached to 
this. 

Prof. Krrry.—These are the specifications of September, 1898 ? 

Mr. Dovetas.—I have not a copy of the substructure one here and I do not know 
what the date of it is, but the superstructure is dated Sept. 1, 1908. I do not know 
whether the substructure is the same date or not. 

Prof. Kerry.—That specification of 1898 was made part of the contract between 
the government and the Quebec Bridge Company ? 

Mr. Dovuetas.—Yes, sir. 

* Prof. Kerry.—And I think you said that the specification did not meet appro- 
val and was not referred to you officially? 

Mr. Dovetas.—To the best of my recollection except in the matter of running 
over the specification in my office with Mr. Hoare. That is the best of my recollection. 

Prof, Kerry.—But at that time you did not regard it—— 

Mr. Doueias.—I merely regarded that specification as a tentative specification for 
the sole purpose of calling for tenders. 

Prof. Kerry.—And at the time that the subsidy agreement was entered into by 
the government the specification was not referred to you at all? 

Mr. Doueias.—Not that I remember. 

Prof. Kerry—Then when Mr. Cooper suggested these amendments, your inten- 
tion in making this report was that the bridge should be built in accordance with the 
department’s specification of 1901? 

Mr. Doueias.—Yes. 

Prof. Kerky.—With certain modifications ? 

Mr. DoveLas.—With certain modifications. I may say that considering the unit 
stresses, design and erection of the three important parts of a large bridge of that 
character, and considering that the American government in several cases appointed 
four or five engineers to consider and determine unit stresses of unexampled magni- 
tude, I thought that this matter was too important to be left to the judgment of Mr. 
Cooper. 
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Prof. Kerry.—There is no mention of that in your letter or in your report. In 
the report to Mr. Schreiber you do not seem to have suggested that procedure? 

Mr. Doucias.—It was subsequent to that. I had conversations with Mr. Schreiber 
and to the best of my 1ecollection in a conversational manner I mentioned thesquestion 
of consulting engineers. If the matter had keen referred to me my intention was to 
have consulted engineers personally without bringing them in as consulting engineers, 
and with that in view I wrote to several engineers in preparation, believing that there 
would be some action taken on Mr. Cooper’s amendment. 

Prof. Krerry.—What followed the sending in of this report, Mr. Douglas? 

Mr. Dovucras.—In so far as I was personally concerned? 

Prof. Krerry.—lIn so far as you know? 

Prof. GatBrairH.—There is one point I am not quite clear on as to the date. 
Between 1898 and July 9, 1903, you made no report on the specifications ? 

Mr. Dovcias.—No sir, not to my recollection. It will be found on the file if 
there is. 

Prof. Krrry.—As I understand it, Dr. Galbraith, there is no official report of any 
kind bearing on the superstructure that was made by Mr. Douglas other than the one 
under date of July 9, 1903. Previous to that he had taken no official action of any 
kind in regard to the superstructure. 

Mr. Doueias.—That is it. After these proposed changes I had correspondence . 
with Mr. Hoare; that is personal cor1esepondence, because, going around through the 
department would take so long, through the red tape manner you never get anything, 
and I had correspondence with the chief engineer of the American Bridge Company— 
Mr. Wolfel. That is in July, 1903. I requested Mr. Wolfel to send the stress sheet of 
the Monongahela bridge, which was the largest bridge in the world that had been built 
on what you might call the American principle or the eye bar principle. Mr. Deans, 
is that not the largest bridge? 

Mr. DreAns.—Yes, that is the largest cantilever bridge. 

Mr. Dovuetas.—Mr. Wolfel referred my letter to Boller & Hodge, who were the 
engineeis, and Mr. Hcdge was kind enough to forward me the specification and stress 
sheets of the anchor arm of the Monongahela bridge. Then I had correspondence 
with the American Bridge Company in regard to the construction of large eye bars, 
July 24, 1908. Mr. Wolfel sent me their experience in the construction of what eye 
bars they could furnish of a large character, which were the largest that had ever been 
built in the world. I had my doubts about the eye bars; there had been no experi- 
ments made in regard to them except this last disaster. There has been quite an 
experiment made there. That is my only connection with the Quebec bridge as far 
as engineering or the department are concerned. } 

Prof. Kerry.—Then you made this report to Mr. Schreiber recommending practi- 
cally that Mr. Coorer’s alterations be not approved ? 

Mr. Dovueias.—Practically, of course. The general report will show that in the 
engineering specification of 1901 the elastic limit was 28,000 lbs. It was a defined 
amount; that would make 19,800 lbs. a limiting unit stress in tension members and 55 
per cent of the elastic limit in compression members; that would make 18,250 Ibs. a 
limiting stress on compression members less the general column formula. The 
American formula, which I do not like—the long line formula—was used and I was 
in favour of using the Gordon & Rankin formula. 

Prof. Kerry.—aAt the time that you wrote this report, Mr. Douglas, you were 
aware that the original specifications attached to the subsidy contract were rather 
carelessly drawn up? 

Mr. Dovctas.—I was aware they were not fit for the work, I wanted just one 
specification—the specification of the department, or the revised specification which 
had been drawn up by myself and which I knew was a proper report. 


MINUTES OF PROCEEDINGS 337 


SESSIONAL PAPER No. 154 


Prof. Kerry.—You did not make at that time any special examination of the 
~ Quebec Bridge Co’s. specification without reference to Mr. Cooper’s amendments at all? 

Mr. Doveias.—No, except it was a contract with the government. 

Prof, Kerry.—You knew that had been approved and you did not consider it. 

Mr. Doucuas.—There were about 15 or 16 amendments to the specification and 
my action was to get defined amendments and have another specification drawn up. 
Prof. Kerry.—That would be a new specification completely setting aside the 

Quebec Bridge Co’s. specification ? 

Mr. Doveias.—I have this personal letter from Mr. Hoare and I will merely read 
portions of it. 

‘T have your letter of the 12th inst. I am sending you by express the original 
strain sheets based on specification September 1st, 1898, which you have on file. ’ 

These were personal to my office. He sent them personally. 

‘ The strain diagrams for present design cannot be made until the proposed changes 
by Cooper are adopted. The figures for the original will give the proportions for all 
loads; the dead load results will, however, be greater in the present bridge. Don’t 
change the original specification. We desire Cooper’s made a supplement to it for loads 
‘and unit strains. It can be attached and endorsed as such. A more simple and 
quicker method of dealing with it than disturbing the original. Please don’t change, 
Cooper’s column formula being more practical and rational than Gordon’s in any 
specification.’ 

Prof, Kerry.—You better nate to the date of that letter. 

Mr. Doveias.—June 15, 1903. 

Mr. Hoieate.—F rom ? 

Mr. Dovetas.—Mr. Hoare. 

Mr. Houeate.—To? 

Mr. Dovetas.—To myself. It is merely a personal letter. They wanted the change 
to go in holus bolus and I could not do anything. 

Prof. Kerry.—Subsequent to this report the question of the aga never 
came before you Officially at all? 

Mr. Doucras.—Mr. Cooper came to Ottawa and Mr. Schreiber and cM Cooper 
settled on the changes in the specification themselves without any consultation with 
me. 

Prof. Kerry.—Following that action detailed plans for the construction of the 
bridge were prepared and were sent in to the department for examination and 
approval ? 

Mr. Dovenas.—Yes, sir. 

Prof. Kerry.—You made an examination of these plans for the department, Mr. 
Douglas? 

Mr. Dovauas.—Yes, sir. 

Prof. Kerry.—And in making that examination were you guided by the original 
specification, or by the original specification with Mr. Cooper’s amendments attached ? 

Mr. Doveras.—I was not guided by anything except Mr. Cooper’s signature; 
practically, he was responsible for the plans. 

Prof. Krerry.—But you checked the plans, did you not, to see that they were in 
accordance with 

Mr. Dougias.—I checked them in accordance with the contract, I did not compute 
them. 

Prof, Kerry.—But when you were checking your plans did you read Mr. Cooper’s 

Mr. Doucuas.—Oh yes, I considered Mr. Cooper’s amendments, certainly. 

Prof. Krerry.—As being part of the contract? 

Mr. Dovaias.—Oh, yes, certainly, his unit stresses and his changed loadirig were 
considered in the examination of the plans. 

Prof, Kerry.—Had you any official authority for doing that? 


154—vol. ii.—22 


338 ROYAL COMMISSION ON COLLAPSE OF QUEBEC BRIDGE 


7-8 EDWARD VII., A. 1908 


Mr. Douauas.—No official authority except the official authority ‘ referred to Mr. 
Douglas’ written on the sheet. 

Prof. Kerry.—No, I mean official authority for considering that Mr. Cooper’s 
amendments were part of the contract. 

Mr. Douveias.—No, not that I remember, except by looking through the file; no, 
I was not notified except by looking through the file. I found that they had prob- 
ably been approved by order in council. 

Prof. Kerry.—I will read over this order in council or part of it, this extract from 
Exhibit 18: 


‘The minister further represents that the chief engineer has this day reported, 
stating that, as the result of the personal interview had with the company’s engineer, 
he would advise that, provided the efficieney of the structure be fully maintained up to 
that defined in the original specifications attached to the company’s contract, the new 
loadings proposed by their consulting engineer be aceepted; all detail parts of the 
structure to be, however, as efficient for their particular function as the main members 
for theirs, the efficiency of all such details to be determined by the principles govern- 
ing the best modern practice, and by the experience gained through actual test; all 
plans to be submitted to the chief engineer, and until his approval has been given, not” 
to be adopted for the work.’ 


Prof. Kerry.—lIs that the order in council that you refer to? 

Mr. Douvetas.—I do not remember ever reading it. 

Prof. GALBRAITH.— What is the date of that? 

Prof. Kerry.—August 15, 1903. 

Mr. Doucias.—My recollection is that I read Mr. Schreiber’s report to the minister 
recommending the approval of these amendments themselves, and then written on ‘ O. 
in C., something like that, order in council, and that is all I know about it. 

Prof. Kerry.—This is word for word the same as Mr. Schreiber’s letter ? 

Mr. Doveras.—I remember reading Mr. Schreiber’s report but I do not remember 
the following up of the official action. 

Prof, Kerry.—You might look over this (Exhibit No. 60), Mr. Douglas, and see 
if this is a copy of the letter from Mr. Schreiber that you read? 

Mr. Doucuias.—No, sir, I do not think it was; it was a letter referring to Mr. 
Cooper as a celebrated engineer and all sorts of things. 

Prof. Krerry.—We do not seem to have that letter of Mr. Schreiber’s but Exhibit 
No. 17 contains a copy of it, Perhaps that is the letter you refer to, Mr. Douglas? 

Mr. Doueias.—Yes, sir, that is the copy I read, it is followed up by an order in 
council, so I did not bother with the order iu council. 

(Mr. Douglas identified the letter, a copy of which forms part of Exhibit No. 17, 
as the letter he saw.) 

Prof, Kerry.—You concluded then, without any precise instructions, that Mr. 
Cooper’s amendments were approved of by the department ? 

Mr. Douatas.—No, I would assume from the letters there would be an order in 
council, that is an order in council approving, but as to the special reading of the 
order in council, I do not remember. I would see on the backing that an order in 
council naturally had been passed approving of the amendments. 

Prof. Krrry.—The amendments had already been referred to you at that time, 
and you had a copy of them in your possession ? 

Mr. Doueias.—No, sir, I had not a copy in my possession, they were in the file. 

Prof. Krerry.—You returned them to the file? 

My. Doucias.—Yes, they were in the file. I did not have anything to do with 
them. 

Prof. Kerry.—They were there, I suppose, where you could consult them at any 
time ? 

Mr. Doucrias.—Oh, yes. 
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Prof. Kerry.—In the order in council pursuant to that letter of Mr. Schreiber’s, 
they say ‘that the new loadings proposed by their consulting engineer be accepted,’ 
and as we read that, that simply approved the increase of live loads. 

Mr. Doucias.—No, the amendments, there was a change of live loads. To the best 
of my recollection there was a change of live load on account of the increased span; 
it was 200 feet longer. The original live loads were for a 1,600 foot span, and chang: 
ing to 1,800 feet necessitated a new condition of what is called loadings. This is a 
diagram I found showing Mr. Cooper’s amendments as to loadings, which were quite 
correct, 

Prof. Kerry.—What diagram is this? 

Mr. Dove.as.—This is a copy I made to show you what it means. 

Prof. Kerry.—The point I am trying to clear up is this, that the order in council 
seems clearly to approve the change of the live loadings; it does not seem to approve 
any increase in the unit stresses, 

Mr. Douguas.—I do not know anything about that. 

Prof. Kerry.—But in a sulsequent examination of the plans made by the depart- 
ment the increase of the unit stresses was adopted. 

Mr. Douctas.—Yes, the increase. 

Prof. Krerry.—You used in your examination 2 

Mr. Dovucias.—I used in my examination Mr. Cooper’s amendments as those 
amendments were noted by the Phenix Bridge Company on their plans. These plans 
bore a note, as I remember, ‘according to the specifications of the Quebec Bridge 
Company as amended by Theodore Cooper.’ 

Prof. Krrry.—That was used ? 

Mr. Dovetas.—That was used in the examination of the plans. 

Prof. Kerry.—For checking the plans ? 

Mr. Doueuas.—In checking them, examining them. 

Prof. GALBRAITH.—Did you eadecad that the change in live loading was due 
to a change of span from 1,600 to 1,800 feet ? That was your understanding, was it ? 

Mr. Doucguas.—Oh, that was my understanding essentially, yes. And it was neces- 
sary; whether that loading was advisable or was correct is a matter of opinion. 

Prof. GALBRAITH.—And you approved that ? 

Mr. Doucias.—Yes, the change of 200 feet in the length of the span necessitated 
a change of live load. 

Prof, GALBRAITH.—That was the consideration that came in there, that was the 
cause 2 

Mr. Doucias.—That was one of the causes. 

Prof. Krerry.—There is a copy (Exhibit 21) of the Quebec Bridge Company’s 
specification, of September 1, 1898, with Mr. Cooper’s amendments attached to it, the 
amendments being dated June 2, 19038. Can you identify those papers as being copies 
of the specifications that were used by you in checking the plans submitted by the 
Quebee Bridge Company ? 

Mr. Dovetas.—I can identify the specification of 1893, but Mr. Cooper’s amend- 
ments that were referred to me would be marked ‘ referred to Mr Douglas.’ This is a 
copy, I presume; these are the ones certainly. 

Prof. Kerry.—You might just look at them and make sure that they are. 

Mr. Doucuas.—This appears to be the same, some of it appears to be the same 
but my impresion is that Mr. Cooper’s amendments were in manuscript, Mr. Cooper’s 
handwriting, what I saw or what I took note of. I took note of them, I think they 
are similar. If I remember rightly they were in manuscript; I do not know. 

Prof. Krerry.—In your examination of the plans submitted did you use the notes 
that you referred to or did you use the notes found on the Phenix Bridge Company’s 
plans ? 
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Mr. Dovguas.—I used principally the notation of the Phenix Bridge Company’s 
plan together with the notes I had taken of Mr. Cooper’s amendments. 

Prof, Kerry. 
(Exhibit 21) agree with your notes ? 

Mr. Dougisas.—I think so, practically, yes; yes, as far as that is concerned. I 
have the notes here. 

Prof. Kerry.—We understand that these facts in this document are entirely your 
personal opinions and are in no way official / 

Mr. Doveias.—Those are merely a collection of facts for an rinsed report, a 
general report, an engineering report. 

Prof. Krerry.—If you see fit to do so, Mr. Douglas, the Commission would be 
very pleased to have a copy of your own professional opinions of that date. 

Mr. Doucras.—That is not an opinion, that is simply a collection of facts. 

Prof. KeErRY.—We would be very pleased to have it? 

Mr. Dovucias.—Very well, if you take it as it is. 

(At the request of the Commission, Mr. Douglas filed some notes made by him per- 
sonally during the summer of 1903 with regard to large span bridges. Document 
filed and ordered to be copied and marked as Exhibit No. 67.) 

Mr. Hoteate.—This was never made official use of in your department? 

Mr. Dougias.—No, I never made a report, the thing was settled. 

Prof. Kerry.—Now, the procedure, as I understand it, was for the Quebec Bridge 
Company to send its plans up to the department for approval, and they would be sent 
to your office by the department. 

Mr. Doveias.—For. examination; correct, sir. 

Prof. Kerry.—And after you had examined them and signed them 

Mr. Dovaetas.—Signed as examined they would go to the chief engineer for 
approval, 

Prof. Kerry.—Will you let us know just how completely those plans were exam- 
ined; what part of the plans? 

Mr. Doveuas.—The plans were examined first for Mr. Cooper’s signature, that is 
the principal part of it. Then they were examined to see whether they were in accord- 
dance with the specifications as attached to the contract with the Quebec Bridge 
Company. 

Prof. Kerry.—Was the stress sheet checked over in that examination, Mr. Doug- 
las? 

Mr. Doucias.—No, the stress sheet did not come in until after the plans. The 
plans came in before the stress sheet. There is no checking, there were no computors 
in the office and there is no information in the office, even if there were, to check up. 

Prof, Kerry.—And some plans, Mr. Douglas, were probably officially approved by 
the department before the stress sheet was received? 

Mr. Dovatas.—The first note of the plans coming in to me, the first plans came 
in October 8, 1908, enclosed as ‘ blue prints—details of floor beams and stringers “ all 
approved by Mr. Cooper”.’ Mr. Hoare sends these in all approved by Mr. Cooper. 
Then on November 4th, the floor system of anchor arm; then for January 21st, 1904, 
truss floor beams of cantilever arm; on January 19, 1904, truss floor beams; on March 
8th, 1904, truss floor beams, anchor arm. Then on April 8th, design of suspended span. 
June 18th, stress sheet anchor arm. I suppose that some of the floor beams were built 
before the plans were approved, for all I know. 

Prof. Kerry.—June 18th, 1904, that would be the time the first stress sheet 
reached you? 

Mr. Dovaias.—It came into the department, yes. That is the date I have put. 
The first plans came into the department on October 3, 1903. That is, the plans of 
the large bridge, I did not mean the approach Beane I have noted the stress sheet 
of the anchor arms, June 18th, 1904. 

Prof. Krerry.—Then with regard to these stress sheets, Mr. Douglas, under the 
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system of examination, the actual stress on each member would not be checked at all 
in the department ? 

- Mr. Dovuaias.—They would not be checked in the department; they would not 
be checked by me, for in that way I would be holding myself responsible for all the 
bridges over the country. 

Prof. Kerry.—You have no staff to do that? 

Mr. Dovueras.—No, I have no staff to do that. Generally with subsidized bridges 
they place a contract before the department and they agree to do certain things and 
certain loadings and certain stresses and all that sort of thing. If they make a mis- 
take in their plans it is their own funeral. 

Prof. Krrry.—lIf a mistake is made in those plans the department has no machin- 


ery: 

Mr. Douetas.—No, only that in observing the plans if I saw anything wrong with 
them in the general examination—I do not simply look at them—if I should see any- 
thing wrong of course I draw attention to it. 

Prof, Kerry.—Then would you proceed to determine that each member had suffi- 
cient sectional area to carry the strain shown on the stress sheet? 

Mr. Doucias.—No, not exactly that. I would take the stress denoted on the 
stress sheet and divide it up by Cooper’s amendment—by the unit stress as denoted 
on the plan. 

Prof. Krrry.—aAnd see whether the area was 

Mr. Doveias.—Whether they corresponded—not exactly as checking. 

Prof. Krerry.—In each case what would you do?—take the total stress shown, 
divide it by the effective area of the member and see whether the unit strain was less 
or more? 

Mr. Doucias.—Was the same as endorsed on Mr. Cooper’s amendments. 

Prof. Krrry.—In each case, before you put your signature to the plan, you found 
that the plan was correct? 

Mr. Douctas.—Yes, the plans were correct in every way as far as my general 
observation as an engineer indicated. They were well drawn and the details were 
good. There was nothing wrong with them in any way. 

Mr. Houieate.—As far as you know, they were complete? 

Mr. Dovetas.—Yes. 

Prof. Kerry.—You examined them from what you might call an engineer’s point 
of view, not a computing office point of view? 

Mr. Doucias.—Yes. 

Prof. Kerry.—You examined the detail of each of the members? 

Mr. Dovuatas.—Yes, I examined them as an engineer so as to be conversant with 
them if anything occurred. 

Prof. Gatprairuy.—You made yourself familiar with them, and with all the con- 
nections ? 

Mr. Dovucias.—That was after the examination I made myself familiar with 
them. I did not go into all tie plates, splice plates and rivets and everything of that 
description. JI looked at them as an engineer as a question of interest. 

Prof. Krrry.—You know there is now considerable suspicion in regard to the 
efficiency of some of the lower chord members? 

Mr. Doucias.—Yes. 

Prof Krerry.—You examined these plans from an engineering point of view and 
found them satisfactory ? 

Mr. Douctas.—I thought them satisfactory as far as the specification went. If 
they had keen built according to the calculation of 1901 they would have had to have. 
had a cover plate upon them. 

Prof. Krrry—At the time that you looked over the plan you were not at all 
apprehensive as to the safety of the structure? 

Mr. Dovatas.—No, not in the slightest, except that after the fact, or before the 
fact, there might. be some criticism. 
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Mr. Honegate.—But you made no criticism? 

Mr. Dovucias.—I was not asked; I made an examination, that was all. 

Mr. Houtcate.—In your examination of the various specifications, Mr. Douglas, 
~ and any recommendations which you made, did you make any recommendations with 
regard to the fabrication of the bridge or in regard to its erection? 

Mr. Douvcrias.—My connection with the Quebec Bridge Company ceased at that 
report as an engineer. 

Prof. Kerry.—Would it be a fair statement, Mr. Douglas, to say that for all 
practical purposes in connection with the actual design and construction of the bridge, 
Mr, Cooper could be considered as acting as engineer in charge for the department? 

Mr. Dovetas.—I should not say that he would be exactly—not as I understood 
it or understand it. 

Prof. Kerry.—I want to get at it, not formally, but as a matter of absolute fact. 
Any detail of construction that would be approved by Mr. Cooper, or any engineering 
question that would come up, and on which Mr. Cooper would pronounce a definite 
opinion would be settled in accordance with Mr. Cooper’s opinion ? 

Mr. Dovetas.—I should say that is my understanding of Mr. Cooper’s connection 
—I would not say with the government—but with the Quebec Bridge Company, 
because you could not get anything from the Quebec Bridge Company except from 
Mr. Cooper. 

Prof. Kerry.—And the department practically accepted any plans that carried 
Mr. Cooper’s signature ¢ 

Mr. Doucias.—I do not know about the department. They were sent to me for 
examination; I examined them and then Mr. Schreiber approved them. He is the 
department. He takes the responsibility of approving them. 

Prof. Kerry.—Mr. Schreiber told us yesterday in his evidence that it was gene- 
rally understood that the interests of the government and the Quebee Bridge Company 
were alike, and that those interests were considered to be thoroughly taken care of by 
being entrusted to Mr. Cooper. 

Mr. Dovertas.—That condition has arisen since I had anything to do with the 
br.dge as an engineer—that is since the specification—+so that I know nothing about it. 

Prof. Krrry.—As far as you know, that was what you might eall the general 
temper of the department? 

Mr. Dovertas.—As far as I know. Everything went. 

Mr. Houeate.—You said that in examining the plan the thing you looked for 
was Mr. Cooper’s signature? 

Mr. Dovatas.—Certainly. He was paid for that business, and I saw that i had 
his name there. JI presume the department considered that Mr. Cooper was the 
authority, because they never referred anything to me. 

Prof. Kerry.—As far as you know, Mr. Douglas, there was never any proposal 
on the part of the government to appoint an engineer who should be permanently 
resident in the vicinity of the bridge during construction? 

Mr. Doveras.—I do not know of any such movement. Previously on bridges 
on which I was acting as bridge engineer, I had my own personal inspector, and he 
reported to me week by week or day by day. That was the customary method. When 
the Cornwall bridge collapsed there was a great hubbub in the papers about the inspec- 
tion of bridges, and most of the large bridges I had an inspector on. 

Prof. Krerry.—In this case the usual practice of the department was not followed ? 

Mr. Dovetas.—No, I cannot say that. There was no practice about it. Some- 
times on an important structure they would instruct me to look after it, but if the 
department were going to look after the construction of bridges all over the country 
they would have a pretty big contract. 

Mr. Hoteatr.—In the case of the Cornwall bridge, was there a consulting engi- 
neer employed on that in the same capacity as Mr. Cooper? 

Mr. Dovcras—No. It was more with regard to the substructure, the pressure 
work and the re-enforcement of the piers and that sort of thing that I was down there. 
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The building of the superstructure of the Corniwall bridge was in American territory, 
and we Rad nothing to do with it. 

Prof, Kerry.—We understood you to say that you had not had occasion officially 
to visit the bridge during the progress of the superstructure at all. 

Mr. Dovertas.—In that connection I would correct a misapprehension of Mr. 
_ Schreiber in his evidence yesterday. He, by interjecting my name in many places, 
would legd you to think that I had been connected with the bridge during the whole 
construction. I only visited the bridge during the time of the construction of the 
substructure. Since the commencement of the erection of the superstructure I have 
not visited the bridge, and I never saw it until it collapsed. 

Prof Krrry.—And to the best of your knowledge, Mr, Douglas, no other officer 
of the department visited the bridge for the purpose of carefully inspecting the details 
of construction. 4 

Mr. Doveras.—I thought that perhaps Mr. Johnson was doing the work in the 
way it should be done. An engineer could not do it. He could not climb over the 
bridge; he would have to have his own inspector—a man he had confidence in. An 
engineer would not do any good; he would want a first-class inspector. At least I 
would not climb 350 feet high, or 150 feet from the ground. 

Mr. Hoieatt.—Then, was the regular procedure of your department applied to 
the construction of the Quebec bridge? 

Mr. Doveias.—There was no regular procedure. 

Mr. Hotaatse.—I understand that there is a regular procedure in your department 
in regard to the construction of subsidy bridges? 

Mr. Douveias.—Not in regard to inspection. 

Mr. Houeate.—In regard to the connection of your department with subsidy 
bridges ? 

Mr. Dovenas.—Yes, ordinarily. 

Mr. Hoieate.—Was. that regular procedure followed ¢ 

Mr. Dovetas.—Yes, as ordinarily. 

Mr. Hoxregate.—Was there anything more than the ordinary procedure followed 
except that you had the assurance of the Quebec Bridge Company of their appoint- 
ment of Theodore Cooper as their consulting engineer ? 

Mr. Doucrias.—That is as I understood it. JI always considered that it was the 
regular procedure of the department in regard to a subsidized bridge. After the 
government came into it, I do not know anything about it. 

Mr. Houeate.—I think that is all, unless there is anything you wish to say. 

Mr. Douetas.—No, I have said all I wish to say. 


The Commission adjourned to meet again at the call of the Chairman. 


The Royal Commission on the Quebec Bridge met in New York city, October 14, 
1907, and proceeded with the examination of Mr. Theodore Cooper, consulting engi- 
neer of the Quebec Bridge Company, which lasted until October 22. 


MR. COOPER'S TESTIMONY. 


Q. What were your first relations with the Quebec Bridge Company or with any 
of its officials and at what date?—A. About February 25, 1899, I received a com- 
munication from the Quebec Bridge Company asking if I was at liberty to take up 
the examination of their competitive plans. I replied in the affirmative. The next 
occurrence, as far as my memory goes, was upon the 23rd of March, when Mr, Parent, 
Mr. Hoare and Mr. Barthe, the secretary, same to New York and had a personal inter- 
view with me. They gave me a brief account of what the plans were, I having had 
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no previous knowledge of the same, and asked me upon what terms I would under- 
take the examination, and how much time it would probably require. I stated, with 
the slight knowledge I had of what they were describing, and assuming that they 
wished a relative report rather than a detailed critical report on all the numerous 
plans, that I thought it would require about three months’ time, and I stated my fee 
for performing that service. They then asked me under what terms I would act as 
consulting engineer when the work was under construction. I stated my fee. They 
then asked if the inspection of the work was included in my services. I distinctly 
stated it was not. They then asked me to give them an estimate of what the probable 
cost of the inspection would be. I told them that with the slight knowledge I had 
of the subject my estimate would be very much in the line of a guess, but I assumed 
from the magnitude of the work and from what I supposed it would be, that it would 
probably cost from. $20,000 to $25,000 for the shop inspection. I do not think they 
accepted any of my offers at that time, but Mr. Parent left me under the impression 
that the plans would be sent to me. My offer as consulting engineer was not acted 
upon. 

Q. Previous to your engagement to report upon the competitive plans had you 
been consulted in any way about the project and had you seen the plans and specifica- 
tions prepared by the Quebec Bridge Company?—A. No, I had no knowledge in 
regard to the project except what was in the technical papers stating what they pro- 
posed. I had no definite knowledge except the general knowledge that they were pre- 
paring to build a bridge at Quebec. 

Q. Were the outlines of the preliminary plan prepared by the Quebec Bridge 
Company generally followed in the final design?—A. That question I do not thurough- 
ly understand, but I suppose it has reference to the legal requirements which, I think, 
were embodied in the tracing showing the profile of the river, the distances and the 
legal requirement of 1,200 feet at a certain elevation above the water. That is the 
only preliminary plan that I know of. 

@. By whom were the details and outlines of this preliminary plan suggested ?--- 
A. I do not know. 

Q. Did you consider that any change in the general type or outline of the struc- 
ture was desirable and were any studies made to this end?—A. Certainly not at that 
time, because I had no knowledge of any type or other outline than before mentioned. 

Q. At the present date and with the advantage of the several years of additional 
experience would you confirm your original recommendation both as to the type of 
the structure and as to the merits of the design submitted?—A. Yes, if under the 
same limitations that existed at that time as to the amount of funds apparently 
estimated for the construction. That is an important point, because the structure 
was apparently limited to the amount of funds they had in sight as far as it was 
impressed on me. The impression was given me that this work was to be con- 
structed by a private corporation, that the amount of money that they expected to 
have was a limited amount, and the question to be decided was the possibility of build- 
ing the best bridge within the tinancial strength of the company. The question of the 
best bridge was not brought up at all. So that, to answer that question a little more 
fully, it must be limited by that statement, but with my present knowledge I could 
make further recommendations. 

Q. It is not an unknown practice for a bridge-building company to secure the 
promise of a contract from the promoters at a very early date, and in advance of the 
calling for competitive tenders?—A. It is a general belief that that is not an unknown 
practice. : 

Q. Have you any reason to think that any such understanding existed between - 
the officials of the Quebec Bridge Company and the Phoenix Bridge Company previous 
to the final award of the contract?—A. Not to my knowledge. I was left absolutely 
unhampered in any manner in my report as to which I should consider the best plan 
and the best bridge. In no manner was there anything indicated to me that one plan 
should be preferred over any other or any one bid over any other. 
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Q. On what date did you accept appointment as consulting engineer to the 
Quebec Bridge Company ?—A. I received a letter appointing me consulting engineer 
to the Quebee Bridge Company on May 6, 1900. 

Q. What extent of professional responsibility was given to you in connection with 
this work by the Department of Railways and Canals, and how and when was this 
responsibility given?—A. In a supplementary report with even date of my report 
upon competitive plans, June 23, 1899, I stated in a general way that my examination 
of the competitive plans was based entirely upon the specification and data furnished 
me by the Quebec Bridge Company, that I thought, before the construction of the 
work should be undertaken, careful study should be made to see if a better bridge 
could not be had and whether a change of span was not desirable. On May 10, 1903, 
Mr. Parent informed me verbally—I think it was—that the financial affairs were in 
such shape that the work could now be done. I then took up again with the Phenix 
Bridge Company and with the chief engineer the necessary modification of the loads 
and stresses to suit a bridge of this magnitude. After considerable discussion 
between Mr. Szlapka, the designing engineer of the Phenix Bridge Company, myself 
and Mr. Hoare, it was found that nothing could be done in the way of changing the 
original specification except with the authority of the Deputy Minister of the Depart- 
ment of Railways and Canals. After considerable correspondence (which is on file) and 
discussion and a personal visit by myself to Ottawa, I received, on August 28, a copy of 
an order in council dated August 15 (Exhibit No. 18), certined ., the Clerk of the 
Privy Council, giving me, in a general statement, the authority to make modifications 
from time to time in the specifications and the proposed loadings, subject to certain pro- 
visos, and ‘ provided the efficiency of the structure be fully maintained up to that 
originally defined in the original specifications attached to the company’s contract’ 
(Exhibit No. 12). 

Q. Did you at any date ask to be relieved of your duties, and for what reasons? 
If you made such a request, at whose instance was it withdrawn?—A. I cannot give 
dates, but fully three years ago, J think—certainly over two years ago, before the 
work of erection had commenced at Quebec—Mr. Parent, in my office, asked me when 
I was going to Quebec next. I answered: ‘Mr. Parent, I never expect to be able 
to go to Quebec again; I am under the ban of my physician, and I feel that I ought 
to be relieved of the responsibility which is upon me, as it is impossible for me to 
give it that attention that I conscientiously feel I should do.’ I do not, of course,’ 
know whether Mr. Parent looked upon that as an official statement, but he protested, 
and said: ‘ Mr. Cooper, we never intend to let you go until the bridge is done; we have 
confidence in you and we want your services continued.’ About the same time I told 
Mr. Deans, the chief engineer of the Phcenix Bridge Company, that I thought I should 
withdraw, that while I appreciated the complication that it would involve and the 
difficulty of their mutually selecting somebody who would be satisfactory, I would 
gladly withdraw from any further responsibility. He likewise protested, and said they 
could not submit to that; that they did not know of any one upon whom they could 
all mutually agree, that they felt the same confidence in and to whom they would be 
willing to submit an important contract. like the one under execution. Realizing this 
difficulty, and feeling also a pride and a desire to see this great work carried through 
successfully, I took no further action. 

Q. Was your advice asked in connection with the framing of the contract for the 
construction of the bridge, and if so, upon what points?—A. I do not recollect in any 
manner having been consulted on the framing of the contract. 

Q. Are you conversant with this contract?—A. I have no knowledge whatsoever 
in regard to this contract except what I have gathered casually and inferentially from 
time to time. 

Q. Did you consider that the order in council of August 15, 1903 (Exhibit No. 
18), gave you as consulting engineer for the Quebec Bridge Company full and absolute 
authority to amend the specifications and to order such alterations in the construction 
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plans as seemed best in your judgment?—A. Yes, under the restriction that the effi- 
ciency of the structure should not be in any way reduced from that originally pro- 
posed, and subject to the provisos previously referred to. 

Q. Had your decisions to be referred for confirmation to any officials of the 
Quebec Bridge Company, or of the Dominion of Canada?—A. I think every change 
of any importance, certainly all those in the specifications, were referred to the chief 
engineer, Mr. Hoare, and supposedly through him to the department. 

Q. Please state what alterations were made on your advice and on your authority 
to the original specifications attached to the contract? Were these alterations accepted 
by the Phenix Bridge Company without discussion, and were they observed by it 
throughout the work?—A. As an experienced engineer of many years’ standing, I 
recognized that the original specification of the Quebec Bridge Company was what I 
would call a ‘scissored’ one; that it was not drawn upon any theory by any, person 
having the importance of this bridge structure in his mind. Although a specification 
for a Canadian bridge, there was no recognition of the snow weight that must at times 
come upon this structure. The requirements for the wind strain were those practically 
imposed upon the Forth Bridge against the protest of the chief engineers of that bridge, 
Messrs. Baker and Fowler. The train load and train requirements were not as great as 
I thought they should be in the present state of transportation. I saw that a large 
amount of the material in this bridge was going to be devoted to giving it horizontal 
strength against an imaginary and an impossible wind, material that could be much 
more favourably placed to give the bridge vertical strength under higher train loading. 
I therefore corrected the specifications to provide for a less wind! strain than that 
originally required, with a greater vertical loading than that at first required. Being 
impressed with the necessity of restraining the weight of the structure under these 
new loadings and changes of loads so that it would not exceed the original estimated 
weight contained in the contract, I made modifications in the unit strains to be 
employed upon the various members, with the view of keeping the final weight within 
the limitations and yet obtain more harmony in the relative strength of the different 
parts of the structure. Previous to taking up the consideration of the new loadings, 
the 210 feet spans making the approaches on each side had been constructed. On 
examining the plans, when submitted to me, I found that the floor system was exces- 
sively heavy. I immediately wrote to Mr. Hoare, the chief engineer of the Quebec 
‘Bridge Company, that I found the floor system on these 210 feet spans unnecessarily 
heavy, that they exceeded by 18 to 20 per cent the best requirements of the Pennsyl- 
vania Railroad and all first class railroads in the United States; that I understood 
that directions had been given to build these approach spans according to the official] 
specifications of the Department of Railways and Canals of Canada. I wrote to Mr. 
Hoare as follows: ‘ While it is a matter of not much importance for these particular 
spans, if this is to be taken as a precedent for the main spans, it will add considerably 
to the weight.’ I afterwards explained that for every extra pound put in the floor 
system from four to five pounds extra metal would be required in the trusses to carry 
it, and that this excessive requirement would render it impossible to build the struc- 
ture within the limitation of the financial ability of the company, and that I did not 
consider it would in any way detract from the perfectly safe and satisfactory building 
of the bridge to lower the requirements to those accepted by the first class railroads 
throughout the United States. 

Q. Were these alterations accepted by the Phenix Bridge Company without 
discussion, and were they observed by it throughout the work?—A. As I believe I 
stated previously, these alterations made by me were discussed with the designing 
engineer of the Phenix: Bridge Company. This, however, was not for the purpose of 
getting at their wishes, but to get the benefit of the views of Mr. Szlapka, a brother 
bridge engineer, upon the suggestions that I was making. 

Q. Please state the approximate dates upon which the following operations were 
commenced :— : 
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(a) The preparations of the final plans in detail. 

(b) The rolling of the necessary metal. 

(c) The fabrication of the metal in the shops. 

(d) The erection of the structure into position at the'site. 

A. Most of these questions will have to be answered by the contractor if exact 
dates are required. As to the preparation of the final plans in detail, I could give 
you the dates from the different plans if I had my office plans here, but speaking from 
memory I cannot. On September 15,'1903, I received the first plans, the plans for the 
floor system. 

The rolling of the necessary metal undoubtedly commenced as soon‘as they got 
my approval of the first plans. Of course that is a presumption; the exact informa- 
tion can be obtained‘from the Bridge Company itself. While I know they started 
rolling the metal as soon as they could, my testimony would not be positive on that 
matter; I simply answer, about the latter part of 'September. 

The information as to the fabrication of the metal in the shops would.be obtained 
in the same way; they'all followed one after the other. I do not suppose it would be 
three weeks after I received the plans until the shops were going on the floor system. 

The erection of the bridge began on the south anchor arm on July 22, 1905. 

Q. Was there ample time between the award of the contract and the beginning 
of the work in the mills and shops for the preparation of the construction drawings? 
Do you consider that sufficient time was given to the study and preparation of the 
drawings, and, if not, for what ‘reasons was this time curtailed?—A. The Phenix 
Bridge Company practically had the contract for the construction of this bridge 
several years before they commenced the preparation of the plans. I'urged them at 
an early date to prepare their studies and plans as far as possible for the accepted 
1,800 foot'spans for which no plans had yet been prepared, stating that in an important 
work like this very cautious and very careful consideration would be required in each 
and every individual detail of the structure, and that this should be done 'before the 
rush of construction would come upon us. They gave this no attention, and practi- 
cally made ‘no steps towards preparing the plans until they had completed their 
financial arrangements and had executed their present contract as I believe dated 
June 19, 1908 (Exhibit No. 16).° There has not been time enough given, in my 
opinion, 'to the careful study and preparation of the drawings and plans of this struc- 
ture, free from the rush and push of its practical execution. As I understand it, the 
time stated in this contract for the completion of the work, as‘verbally given me by 
Mr. Deans at the time, is three years. I protested against that, and stated it was'an 
absolute impossibility to construct that bridge in three years, that under the ‘most 
favourable circumstances without considering any contingencies, four years at least 
would be needed, and in my judgment 'five at least should have been asked for. I 
told Mr. Deans at that time that this meant rush and hurry, and the impossibility of 
giving thoughtful and careful consideration to ‘every step before undertaking the 
work in the shop. The urgency and demand of the manufacturing side of this 
problem have, in my opinion, outweighed and burdened the'technical and thoughtful 
consideration of all the plans. 

Q. What organization existed for the checking of ‘the strain sheets and ee 
plans prepared by the Phenix Bridge Company i—A. My own office organization abso- 
lutely. 

Q. At whose expense was this organization maintained and was it sufficient for 
the purpose?—A. At my own expense, and it was not sufficient for the purpose con- 
sidering the other duties which were imposed upon “me improperly. 

Q. Was this work properly part of the duties of the consulting engineer?—A. I 
so considered it to be. 

Q. Was it found necessary to order alterations in the plans prepared by the 
Phenix Bridge Company in any important particulars and, if so, what were the 
principal alterations made?—A. Yes, numerous and comparatively minor alterations 
were frequently called for when the detail plans did not fully come up to the require- 
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ments. The most important alteration, however, was that of the long eye-bar chord 
of the anchor arm. It was about the first of June, 1904, that the Phenix Bridge 
Company submitted their plan and arrangements for the top chord and diagonals of 
the anchor arm. After careful personal examination, I declined to approve it as 
having violated the requirements that I had stated in a personal conference with the 
engineers and proprietors of the Phenix Bridge Company I should demand. At that 
conference I stated that I would accept no bars exceeding two inches in thickness 
unless it was an absolute necessity to use a greater thickness. My experience had 
proved to my mind that when that thickness was exceeded satisfactory bars could not 
be obtained. In this plan submitted for the top chord they had used bars-two and one- 
half inches in thickness and other prohibitory thicknesses, and they had arranged the 
bars at angles which were, to my mind, thoroughly unsatisfactory and I called for a 
new design. Mr. Szlapka came and had a personal interview and protested that it 
could not be made better, that he had had his best men on it for two months and he 
could see no change that could be made in it that would come nearer to my require- 
ments than this plan. I stated I never would approve it and finally I was compelled 
personally, although it was work I had not done for twenty years, to redesign the 
whole system. It was a very arduous and trying work and when I was through I was 
thoroughly exhausted. I gave them a copy of my design and stated that it was not 
the best that could be done, but that it was the best that I could do, and I hoped now 
they would take the matter up from the point of view of the changes I had made and 
still further improve it in certain details which I pointed out. It was in early June 
that I first took up the question of this eye-bar chord. While I was working on this © 
chord, on July 10, Mr. Szlapka brought me a new packing which I refused again to 
approve and it was not until July 31 that I succeeded in getting from the Phenix 
Bridge Company a satisfactory chord packing in conformity with my views and 
requirements. 

Q. Were the plans finally approved to your entire satisfaction or would you have 
given them further study had you been able to do so?—A. I should have been glad to 
have had the physical strength and the time allowed me to have given further study 
to many parts of this structure, but in my physical condition I have been compelled, 
and must accept the responsibility for the same, to rely, to some extent, upon others. 
IT had and have implicit confidence in the honesty and ability of Mr. Szlapka, the 
designing engineer of the Phenix Bridge Company, and when I was unable to give 
matters the careful study that it was my duty to give them, I accepted the work to 
some extent upon my faith in Mr. Szlapka’s ability and probity. 

Q. What organization was created to see that proper material was secured for 
the construction and that the shop work was in all particulars up to the requirements 
of your specifications and in accordance with your instructions?—A. There were 
inspectors appointed at-the mills to inspect the crude material as rolled to see that it 
was up to the specifications and requirements. There were inspectors at the shop to 
inspect the mechanical work and to see that all the details complied with the approved 
drawings. 

Q. Was this inspection properly part of the dutics of the consulting engineer, 
and was the organization of this inspection in accordance with your advice? Were 
you satisfied that the inspectors appointed were, in all respects, the men best qualified 
for the position and if not, why and by whom were they appointed? Was your 
advice with regard to the local force required for inspection and charge of erection 
asked or did you find it necessary to offer advice on this point? Was this advice 
followed ?—A. It was not properly the duty of the consulting engineer, and the 
organization was not in accordance with my advice. Long before any work of con- 
struction was started at the shops the chief engineer of the Quebec Bridge Company 
asked me in regard to the matter of the inspection, and I outlined the following pro- 
gramme, stating that the inspection of the shop work on this structure was far greater 
and more important than anything that we had had experience with before, that the 
features of the mechanical work were minor ones compared with the necessity of 
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watching all the technical features of the plans, and that technical engineers, if 
- possible with shop experience, who could not only inspect this work in the mechanical 
requirements, but see that all the technical requirements of the plan and strain 
sheets were properly executed, should be employed. I expressed a desire that 
technical graduates should be appointed to the position of inspectors at the shops. I 
pointed out that after the erection work commenced we would need a highly developed 
‘class of men to take charge of that part of the work;-it would be very responsible and 
very difficult to undertake, and that I hoped we could gradually weed out from those 
who were at the shop men who were competent to take charge of the inspection of the 
erection after it commenced. I also pointed out to the chief engineer of the Quebec 
Bridgé Company that when this bridge was done and finally completed and turned 
over to the proprietors it would be necessary to have a competent body of engineers 
to have charge of the structure, its maintenance and general supervision, and that 
such men should be men who were thoroughly acquainted with the whole history of 
the construction, the whole theory of the work, and who would be able to know the 
thing as intimately as possible in order to maintain and take care of the structure 
properly. I stated that in view of this matter I thought it would be fair and proper 
that, if it were possible, these inspectors should be Canadians, graduates of Cana- 
dian institutions, because I stated that the men having charge of this work would have 
to live there, and they should be men of the country. I did not feel that Mr. Hoare 
was in sympathy with this matter, and I did not succeed in obtaining at that time 
the men I hoped for. At a conference at Phoenixville about the time the work was 
under way, the necessity of an inspector became imperative, and I stated that I was 
hampered, that the men’s names that Mr. Hoare had sent me did not satisfy me 
sufficiently to have me recommend them, and that I had no real right to take up that. 
matter. Mr. Reeves, the president of the Phenix Bridge Company, stated at that 
time that Mr. Edwards, who is the present inspector, had been inspector at their shops 
for many years, and that they considered him a very competent man, that he was 
persona, grata, and that he would recommend me to give him consideration. 
I had Mr. Edwards come to my office and examined into his history and 
found that some seventeen years before he had done some inspection for me 
that was ssatisfactory, and that he had been constantly an inspector from 
that time on, and I appointed him inspector at the shops, and so reported to 
Mr. Hoare. Later on, feeling the necessity of having some one qualified for the 
inspection of the erection, and failing to get any such person appointed, I heard of 
Mr. McLure, bridge inspector at that time on the New York,'Ontario and Western, 
Railroad. I sent for him and examined into his career. I found he was a technical 
graduate. I'inquired into his ability to climb and his ability to express himself clearly 
in regard to technical matters, and I concluded that he was a desirable candidate for 
the position of inspector for the erection. J again took the initiative'and appointed 
him assistant inspector at the shops, telling him what my ultimate purpose was, that 
if he proved ‘himself, after a trial, competent, he should be the inspector of the erec- 
tion. I sent him to the shops under instructions that while he was to give sufficient 
attention to the mechanical inspection to make himself thoroughly acquainted 'with 
the construction of the work, he should bear in mind that the principal duty that I 
wanted him to'prepare himself for was that of inspecting the erection, that I wanted 
him to make himself thoroughly acquainted with all the strain sheets, not only of the 
work as it would finally be constructed, but especially the strains due to the erection; 
that I wanted him to be so prepared that when he went to the bridge he would'know 
under every change daily made in the load what the effect would be upon all the 
members of that structure theoretically, and that it would be his duty to see that they 
practically met'the expectation of the theory. I explained to him in a general way 
the camber necessity, the changes of position of the different members and the neces- 
sity of keeping careful and watchful eye on these actions and to know why these 
modifications were expected, and, when they did not occur, to find out why. I then 
privately ‘reqnested Mr. Szlapka, the designing engineer of the Phenix Bridge 
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Company, to give me all the aid he could in educating Mr. McLure for the position, 
and confidentially to give me his opinion of Mr. McLure’s capacity after ‘he had been 
there a sufficient time to determine it. Later on Mr. Szlapka reported that he found 
Mr. McLure ‘very energetic, very active, very bright and thoroughly capable of under- 
taking the work that I had in view. I reported the appointment of Mr. McLure to 
the chief engineer of the Quebec Bridge Company (Mr. Hoare). The'general impres- 
sion left upon my mind after communicating with Mr. Hoare, was that he did not 
want Mr. McLure.' He even stated that he had other men in view. The work of erec- 
tion had progressed to the extent of placing nearly all the lower chord of the anchor 
arm upon the falsework before Mr. Hoare called for Mr. McLure’s assistance. He 
had previously to that, I would state, forestalled my action after I had appointed Mr. 
McLure by notifying me that he had appointed Mr. Kinloch inspector for the erection. 
Without any reflection upon Mr. Kinloch—all I have heard of him has been most 
favourable—I knew he was not qualified to do the duty that I expected of the inspector 
of erection. When Mr. Hoare sent for Mr. Mchure finally, they were wedging out 
the lower chord for camber, something that I am thoroughly satisfied neither Mr. 
Hoare nor Mr. Kinloch understood. I think that was the reason for calling for Mr. 
McLure at this late day. Knowing that Mr. Hoare had already appointed Mr. Kin- 
loch inspector for the erection, I felt it my duty to put Mr. McLure’s position clearly 
to Mr. Hoare,‘so I gave Mr. McLure a letter of instruction, and addressed him as 
inspector in charge of the erection, Quebec bridge. I told him to present that letter 
to Mr. Hoare when he went to Quebec. 

Q. How often did you personally visit the shops, and by whom and in what form 
were instructions given ’to the inspectors ?—A. I am sorry to say after the work com- 
menced I visited the shops I think but three or four times. I do not know to what, 
extent Mr. Hoare may have given the inspectors instructions; I have given them from 
time to time verbal and written instructions. The shop inspectors’ instructions have 
been almost entirely verbal, except on occasions when things ‘would come up about 
which I felt it necessary to write a letter to the shop inspector. He was in the habit 
of coming 'to my office at least once a month, sometimes twice, but always once a 
month, to bring estimates of weights of material for my examination and approval, 
At such times he furnished me memoranda showing what had been done, and also 
drew'my attention to points on which he wished my advice and instruction, so that 
largely my advice and instructions to the.inspector at the shops were verbal. As to 
Mr. McLure, I know not what instructions he may have received from the ‘chier 
engineer of the Quebec Bridge Company, but all my instructions to him while he was 
on the work were in the written communications of which the Commission have full 
copies. 

Q. Were the records from the inspectors regularly transmitted to you and to 
whom did they refer for instructions in case of dispute or difficulty ?—A. I think that 
is already answered except in regard to the records. Mr. Edwards made both verbal 
and written reports from time to time. Mr. McLure made regular weekly reports in 
regard to the work of erection and, to the best of my knowledge and belief, in all cases 
of dispute or difficulty I was the only person from whom they received any instruc- 
tions. 

Q. Was the workmanship satisfactory to you, or did you find it necessary to take 
decided action to secure satisfactory results ?—A. In many directions the workman- 
ship was perfectly satisfactory, but I had cause to make frequent complaints of the 
mechanical department, especially regarding the facing of the compression members 
and the boring of the pin holes. 

Q. Did you find it necessary to take decided action to secure satisfactory results? 
—A. Unfortunately I did not know the unsatisfactory results until after they were 
made. I did frequently and strongly express my dissatisfaction with the faults that 
were made, and I did also require that all such faults should be corrected to put the 
work into a satisfactory shape. Whether that was done I have no personal knowledge, 
except the reports from the Phenix Bridge Company and the inspector. During 
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the erection, on June 2, 1906, Mr. McLure reported that when preparing to erect the 
centre posts he found the bearings of the upper parts of this post were not true and 
straight and sent me sketches which indicated very bad shop workmanship. I instructed 
him to stop the erection until this was properly corrected and remedied. He reported 
later that this work had been corrected in accordance with my instructions.. Of course, 
I do not recall, and it would be perhaps unnecessary, each individual case where errors 
occurred. They are all on record and can be found from the files, but I could not refer 
to them without devoting a good deal of time to going over the records, and I do not 
think it would be important in the line of testimony except to show that the work- 
manship was not entirely satisfactory to me, especially that part that I have mentioned. 

Q. Are you fully satisfied with the steel that has been supplied for this bridge 
and does its action both when under test and in the wreck indicate thoroughly good 
material /—A. I think it has been shown both under tests in the testing machine 
and the test of the failure, as far as I can judge by the reports of the failure, that the 
material is unquestionably most excellent. 

Q. Did the magnitude of the structure call for much better workmanship than is 
usual for ordinary bridges and was any effort made to secure such superior workman- 
ship ? Was the workmanship defective in any particular ?—A. I most decidedly 
think it did demand a higher class of workmanship than that employed in ordinary 
bridges, and I do not think that in all matters proper efforts were made to secure such 
workmanship, particularly in reference to the two points I have previously mentioned, 
the facing of the compression members and the boring of the pin holes. 

Q. Who devised the method of loading and unloading the members and all pro- 
visions for transportation, and under what supervision was this work carried on ?—A. 
It was entirely within the hands and under the control of the Phenix Bridge Company. 

Q. Was the deformation of these members while in transit probable ?—A. Yes, 
under careless treatment or in the case of accidents. 

Q. Whose duty was it to ensure that the erection methods and appliances were 
suitable to the work and to organize the system of erection ?—A. The Phenix Bridge 
Company’s. At the same time I had in a general way, but not in detail, to consider 
the methods they intended to employ and I believe that great care was employed by the 
Phenix Bridge Company in devising an excellent method of handling the material 
and putting the same in place. 

Q. Was the inspection of the work’ of erection and the taking charge of that 
work properly part of the duties of the consulting engineer and, if not, whose duty 
was it ?—A. It was not the duty of the consulting engineer. It was the duty of the 
chief engineer and his ov~ganization, with the sole right to apply to the consulting 
engineer for advice upon any special problem. 

Q. Was the local staff at Quebec, employed by the Quebec Bridge Company and 
the Phenix Bridge Company, to your satisfaction and did you consider it fully com- 
petent to handle the work?—A. Not from my present knowledge. When discussing 
the necessity of technical men for the inspectors, I took the matter up with the chief 
engineer of the Phenix Bridge Company and pointed out to him not only the neces- 
sity of the Quebec Bridge Company having competent men in charge of erection, but 
also the absolute necessity for the Phoenix Bridge Company to have an engineer on the 
work at all times who was fully cognizant of the details of the structure, the action 
of the different members under the different strains and camber movements and who 
would have the technical knowledge to take action if, at any time, the theoretical 
expectations should not be obtained, to determine why such result was not obtained and 
be able to direct the necessary corrections. I do not think, from my present know- 
ledge, that the Phenix Bridge Company did have any such engineer upon the work. 

In regard to the local staff of the Quebec Bridge Company, I have no knowledge 


further than in reference tc the chief engineer and Mr. McLure, and I feel now that 


on the part of the Quebec Bridge Company, Mr. McLure was the only person who 
had any preparation or qualifications for supervising the construction of that bridge, 
and I know that the time allowed him for preparation for this important duty was not 
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as great as should have been given him. From the reports that he has from time to 
time sent me, from personal intercourse with him, I feel that he did all that could be 
expected of him under the circumstances. 

Q. By whom were its members appointed and to whom were they responsible?— 
I have already explained the method of the appointment of Mr. McLure, the only one 
in regard to whose appointment or selection I have any knowledge. 

Q. By whom was this force paid?—A. I presume by the two companies, that each 
company paid the staff employed by it at Quebec. 

Q. Please state what qualifications in the way of training, age and experience were 
necessary to make a man fit to have supreme local control of the erection of this 
bridge and whether any of the staff employed by either the Quebec Bridge Company 
or the Phenix Bridge Company had these necessary qualifications?—A. For a man to 
be qualified, in my opinion, to have the supreme local control of the erection of a 
bridge as important as that under consideration, I think he should have been a 
thoroughly technically educated and experienced bridge engineer. I regret to say that 
I do not think the chief engineer of the Quebec Bridge Company had these qualifi- 
cations. In reference to the local control by the Phoenix Bridge Company, as stated 
before, I do not think they had the quality of engineer that the curcumstances 
demanded. In saying this I do not wish to reflect in any manner upon Mr. Birks, 
who sacrificed his life and who undoubtedly was a competent man in his line of 
experience; but I do not understand that he had the thorough training and knowledge 
of all the requirements of this structure necessary to fit him for the responsible 
position as the engineering’ representative of the contractor on such an important 
structure. é 

Q. Is it reasonable to expect that emergencies of grave importance may arise 
upon work of such character and magnitude and could the local staff of the Quebec 
Bridge Company be considered to be reasonably complete without including an engineer 
of sufficient scientific training, age and practical experience to be competent to deal 
with any such emergencies?—A. I have practically answered that already. I do think 
that emergencies of grave importance are liable to occur in the erection of such a great 
work and the history shows that they have occurred, and, as I stated before, I do not 
think that the local staff contained a man of sufficient scientific training, age and 
practical experience, to have met the emergencies. 

Q. To what do you attribute the employment of a staff not equal in calibre to the 
difficulties of the undertaking, on the part both of the Quebee Bridge Company and 
of the Phenix Bridge Company?—A. This is a rather difficult question for me to 
answer. I suppose that in the case of the Quebec Bridge Company, like all projects 
undertaken by men not specially acquainted with the necessities, the engineering 
features of any such great work, they were unable to make a proper selection. In 
reference to the Phenix Bridge Company, I think it was due to the fact that the 
commercial branch of that company gave more consideration to the pushing and 
completing of the work than they did to the giving of due consideration to the 
practical requirements of such a great structure. 

Q. Do you consider that it is a wise practice when building a bridge of novel 
character and unprecedented dimensions to place the design of the structure and of 
the methods of erection in the hands of the mechanically trained staff of a contracting 
company and, if not, why was this practice allowed in this case?—A. In answer to 
this question, it is the general practice in America to have the mechanically trained 
staff of contracting companies prepare the working plans. As a rule, no engineer 
could afford to maintain a staff of such character, and no corporation would listen 
to a fee that would cover any such expense. 

Q. Were the methods of erection submitted to you for approval or were you in 
any way advised of these methods and of the character of the plant that was being 


provided for the erection?—A. They were submitted to me unofficially, not for my ° 


criticism, nor that they came within my authority, but for personal interest. 
Q. What authority had the engineers and inspectors of the Quebec Bridge Com- 
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pany to order changes in these methods or to interfere with the progress of erection? 
—A. They had all the authority that belongs to a chief engineer and his staff, the 
authority that belonged to their offices. 

Q. Was it fully understood that the execution of thig work wag at all times sub- 
ject to their approval?—A. JI think that is implied in the office of the chief engineer. 
In my instructions to Mr. McLure, as far as his authority went, he was distinctly 
instructed to see that no undue risks were taken, and that all the work was satisfac- 
tory before it was finally left. 

Q. How often did you visit the bridge site during the erection of the super- 
structure?—A. Never. I have never been able to visit the bridge since the erection 
commenced. I was disabled before that was undertaken. 

Q. By whom and how often were you advised of the progress of the work and 
of matters of interest connected with it?—A. Mr. McLure made me weekly reports 
detailing pretty clearly, and apparently thoroughly, the progress and the occurrences 
of the previous week, and he occasionally sent me an additional special letter when 
something would occur that he thought should have more prompt attention than a 
matter contained in the weekly report. 

Q. Did you find it necessary to interfere with the conduct of the erection, and if 
so, what were the circumstances of such interference —A. As narrated in a previous 
answer, I stopped the erection of the centre post until it was made satisfactory. In 
the latter part of September, 1906, on receipt of Mr. McLure’s letter of September 22, 
1906, and letters following, it was made clear to me that the anchor arm was not acting 
in accordance with the theoretical expectations. On studying the detailed reports 
of Mr. McLure and the levels contained in his reports, I found that instead of the 
anchor arm working itself free from the false work near chords 8, 9 and 10 first, as 
it should have done, it was showing a tendency to lift at the far shore end. This was 
so anomalous that I sought for the reason thereof, and I came to the conclusion that 
they had not considered the compression of the main centre post under the additional 
load of the cantilever arm; that this was throwing an undue load upon the bents near 
point 9 of the anchor arm, and without giving at that time, September 24, any posi- 
tive orders, I drew Mr. McLure’s attention to this point, believing that he and the 
engineer of the Phenix Bridge Company were also watching for these contin- 
gencies, and would take the proper action to remedy the difficulty. It appears that 
nothing was done by the Phenix Bridge Company until several weeks later, when 
in an interview with Mr. Szlapka at my office, I showed him the correspondence 
between Mr. McLure and myself, and pointed out what I considered to be the diffi- 
culty. He acknowledged the theory upon which I was working, and I believe that 
he that day did send orders to Pheenixville to take the proper steps to relieve this 
undue strain at this point. ‘There was some friction between Mr. McLure and the 
superintendent of erection in reference to this matter, which will be found in the 
correspondence, indicating that the Phenix Bridge Company did not recognize the 
rights of anybody except themselves to control the erection. That point was brought 
up in a later discussion with Mr. Szlapka in an amicable way, and I distinctly told 
him that the Phoenix Bridge Company were not the only parties who had financial 
interest in this structure, that the parties whom I represented, the Quebec Bridge 
Company, had paid for the structure as it stood, that it belonged to them and they 
had an interest in seeing that it was not risked or injured, and while I always endea- 
voured to get along amicably with everybody, if it came to a point of determining 
my right or the right of any employee under me to protect the property of the com- 
pany, I thought they would find themselves in the wrong. I think the correspond- 
ence will further illustrate all that without my going further on that point. 

(Note.—The correspondence here referred to is marked Exhibit 68.) 

Q. Do you think that the leaving the position of this chord at that time, with 
the falseworks not lowered to their proper position, could have produced any injurious 
effects near or about lower chord 9 of the anchor arm?—A. That an undue and an 
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unprovided-for strain was produced by this neglect seems very possible to my mind, 
especially considering that at that time ‘the splices, which were the weakest and most 
hazardous portions of the structure, were not riveted and perhaps not fully and pro- 
perly bolted. ; 

“Q. Was appeal to you for assistance and advice in the face of difficulties ever 
made by the Phenix Bridge Company’—A. That I suppose I could answer by saying 
that Mr. Szlapka and myself were in frequent intercourse discussing and considering 
many points as they occurred. 

Q. Was it the practice of the Quebec Bridge Company’s staff to refer all difficul- 
ties to you, and, if so, what were the duties of the chief engineer?—A. As far as J 
know all difficulties, all questions, all decisions on any matter relating to the structure 
were referred to me, and practically, as I now see it,'I was acting not only as the 
consulting engineer but as the chief engineer of the Quebec bridge. 

Q. What was the agreement between yourself and the Quebec Bridge Company 
as to your remuneration for your personal services and expenseg, and under what 
circumstances was the original arrangement amended? Did the Quebec Bridge Com- 
pany allow'you anything for the necessary staff of assistants? What proportion of 
your fee have you had to expend for assistance in the interest of the Quebec Bridge 
Company ?—A. At the original interview where I made the offer to undertake the 
examination of the competitive plans I was asked what my fee would be to act ias 
consulting engineer'when the work was started. I stated that my fee would be $7,500 
a year for such services. I did not recognize at that time that there was to be any 
expense except an occasional visit to Quebec, so that'I made no agreement regarding’ 
expenses. In August, 1901, being in Quebec and my fees backward in payment, find- 
ing that the company ‘apparently were embarrassed for funds and considering that 
under the circumstances then before me it might be some years before any actual and: 
important work would be required from me as consulting engineer, I wrote a new offer 
which amounted to reducing my fee to one-half. A member of the board suggested 
at the time to make it the round sum of $4,000 instead of the one-half which I hadi 
offered. That amount has been paid to me up to the commencement of this year. 
When other duties than those of the consulting engineer began to be placed upon me, 
I suggested to Mr. Hoare that it was hardly fair, considering that I had reduced my 
fee to one-half, that I should not be granted some additional remuneration to aid me 
in carrying out the duties that had been placed upon me. No such additional remun- 
eration has ever been granted me, and no offer has ever been made to restore my 
original fee. My staff and office expenses due to the work required in the interest of 
the Quebec Bridge Company have been paid entirely from my own fee, and they have 
amounted to approximately the sum ‘that I have received from the Quebec Bridge 
Company to cover my employment. 

Q. Did the officers of the Phenix Bridge Company fully appreciate the engineer- 
ing difficulties connected with the undertaking, and did they willingly and immediately 
make good all defects that were brought 'to their notice?—A. I think the technical 
staff as represented by Mr. ‘Szlapka and his subordinates did fully appreciate the 
engineering difficulties connected with this undertaking, but I do not think that that 
branch, which might be called the commercial side of the Phenix Bridge Company, 
were willing to or did make good defects that were brought to their notice until they 
were compelled to, when compulsion was applied. When the elongation of the eyes of 
the eyebars under the strains that we were intending to employ was brought to my 
notice by certain preliminary ‘tests, feeling it to be a matter of serious moment to 
know the truth, I urged the Phenix Bridge Company to make a thorough investiga- 
tion of this subject, and suggested to them that as it was a matter of special interest 
to all bridge construction, they should enlist the co-operation of other bridge com- 
panies in making a thorough examination into the whole problem. After more or less 
discussion it was made clear to my mind that the Phenix Bridge Company were more 
desirous of hiding the matter than they were of exploiting it. I was asked not to make 
the matter public. Finding this to be the position, on January 8, 1905, I wrote to Mr. 
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Edwards, the inspector at Pheenixville for the Quebec Bridge Company, directing him 
to accept no more eyebars for the Quebec bridge until further orders, and directed 
him to furnish a copy of this letter to the Phenix Bridge Company. Then the 
Phenix Bridge Company showed eagerness to carry out the investigation that I 
demanded, and did carry it out ‘to my satisfaction. 

In other matters from time to time I did find them sluggish in making correc- 
tions or remedying defects. To come down to a later date, on August 6, 1907, Mr. 
McLure reported the condition of chord 7 and 8, cantilever arm, and the method of 
remedying proposed by the Phenix Bridge Company. Upon the receipt of this letter 
from Mr. McLure on August 8, I immediately telegraphed the Phenix Bridge Com- 
pany that the method was not satisfactory and asked them: How did this occur ? 
The following correspondence containing my letters to Mr. McLure and Mr. McLure’s 
letters to me, my correspondence to the Phoenix Bridge Company and their replies to 
me, all of which are consecutive, indicates that the Phoenix Bridge Company did not 
desire to make any corrections of importance, did not desire to put this chord in a 
safe condition, tried to convince me that the error was unimportant, and even tried 
to explain that the error had always been there. Before I could take final action as I 
had fully prepared to do at the time, the more serious problem of the bending of 
chord 9, anchor arm, was reported to me. 

Q. Was due care exercised throughout in the handling of the bridge members ? 
—A. For that information, gentlemen, you will have to depend on the testimony of 
other persons. I judge, however, from results reported to me, that there was not due 
care at certain times. 

Q. Are you aware of any cases in which members were damaged in handling ?—A. 
It is now before the commission in evidence that chord 9 was damaged in handling. 

Q. Are you aware of any cases in which the connections between members in 
place were not fully made ?—A. It would appear from the evidence .and from the 
records of Mr. McLure, that the splices of the lower chords were not fully made or 
properly considered, 

Q. What deviation of a rib of a main compression member from the straight 
would be passed in first-class inspection, and what variation from the true plane is 
permissible in the faced ends of the ribs at butt joints ?—A. It is impossible to draw 
any general and definite rule that applies to all cases. There must be a certain amount 
of engineering judgment applied to each special case, but I should consider that in a 
general way, bearing in mind the compression chords of this structure, that any 
deviations from a straight line corresponding to the axis of the member exceeding 
half an inch would not be good, and if this amount of deviation is only for a short _ 
length it becomes far more serious. In regard to the amount of error that might be 
permitted in facing the ends of compression members, bearing in mind the large 
dimensions of those in this structure and the importance of having the best workman- 
ship on account of the high demands made on. all parts of the structure, I should think 
that one-sixty-fourth of an inch variation from a straight line on the full width of the 
lower chord would be the extreme limit that should be permitted. 

Q. Where these limits have been exceeded in the Quebec Bridge members do you 
consider that the fault lay with the shop inspection or that the distortion might be 
due to insufficient care in handling ?—A. Both or either. 

Q. Would such faults materially weaken a compression member?—A. Any depart- 
ure from a perfect fit or straight line in a compression member does weaken that 
member. How much, of course, depends upon the relative departure from the true 
lines. 

Q. Was the progress of the riveting such as you desired that it should be at the 
various stages of erection ?—A. To the best of my knowledge it so appeared. 

Q. Why was the south half of the suspended span to be erected in 1907 when the 
north half, in all probability, could not be erected until 1909 ?—A. Simply because 
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the material was there, the tools were there, and it was undoubtedly perfectly proper 
to complete’ that portion of the work while they had it in hand, everything else being 
satisfactory. 

Q. Was your approval of this procedure requested or obtained and, if not, was 
this procedure in your judgment good practice?—A. The matter was discussed, and I 
considered it perfectly proper and good practice. 

Q. Who authorized the commencement of the erection of the suspended span before 
the large traveller was taken down? Was it understood that this was to be done and 
did this procedure have your approval?—A. In the early stages of the erection, long 
before the large traveller was passed over to the cantilever arm, I drew Mr. Szlapka’s 
attention to the undesirability of using the large traveller for erecting the suspended 
span, pointing out that it was unduly hazardous and was unnecessary for various 
reasons which we discussed. He agreed with me and agreed to have a small traveller 
designed for the purpose of erecting the suspended span. The small traveller was 
designed and they then appealed to me that it would be necessary to use the large 
traveller for the purpose of erecting the small traveller into position. J gave my 
consent to that being done, but it was clearly understood that as soon as the small 
traveller was erected, the big traveller would be removed from this structure and that 
the erection of the suspended span would be continued with the use of the small 
traveller only. I was under the supposition that the large traveller was being taken 
down, I knew they had commenced to take it down, and I was very much astonished 
when IJ found that they were continuing the erection of the suspended span with the 
use of the small traveller and most of the weight of the large traveller still at the 
extreme point of the cantilever arm. This knowledge, however, only came to me after 
the failure of the structure. 

Q. From your present knowledge what do you consider the weakest and most 
hazardous part of the design?—A. Unquestionably the splices of the lower chord. 
While, from the appearance of the wreck these splices when properly and fully rivetted 
were the strongest part of the compression chord, when unrivetted or improperly bolted 
they were in a condition of great hazard and uncertainty. As these splices in the 
anchor arm could not be rivetted until the camber action had taken place and the 
joints had come to full and proper bearing, they were, if improperly stayed and bolted, 
very dangerous points and should have been most carefully watched and protected. 
From the report of the condition of splice 7-8, cantilever arm, which is contained in 
Mr. McLure’s and other correspondence following August 6, 1907, there was first 
made clear to me the seriousness of these splices and the lack of appreciation of the 
necessary care to be given them by the Phenix Bridge Company. 

Q. Do you consider that the initial failure took place in the lower chord ?—A. I 
feel thoroughly satisfied, with the history now before us in regard to chord 9, west 
anchor arm, that it was the initial point of failure. 

Q. Were you satisfied with the care and intelligence shown by the Phenix Bridge 
Company in placing the members of this chord?—A. I think I have answered that 
already when I have spoken of their lack of caution in staying and protecting the 
splices of this lower chord. With the facts before us, seeing their lack of appreciation 
and consideration of the splices at 7 and 8 cantilever arm, there is grave suspicion in 
my mind that similar neglect and lack of appreciation may have prevailed before. 

Q. At what date did you first become uneasy about the lower chord members ?— 
A. On August 8, 1907, upon the receipt of Mr. McLure’s letter, as I have before 
mentioned, narrating the condition of splices in chord 7-8, cantilever arm. 

Q. Starting from this date please relate all the circumstances in which you were 
personally concerned up to the time of the failure, referring to all communications 
that reached you and all action that you advised?—A. I have already stated and drawn 
your attention to the correspondence between the Phenix Bridge Company, Mr. 
McLure and myself, following August 6th. On the morning of August 29, on reaching 
my office somewhere about 11.25 o’clock, I found Mr. McLure at the office. After 
speaking to him I passed to my office and took up my morning mail among which was 
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the communication of Mr. McLure narating the condition of chord 9, west anchor arm. 
After carefully reading and considering the letter, I called Mr. McLure into my office 
and cross examined him to find out whether the facts given were actual or whether 
he had been scared, and satisfying myself that the data there was from actual measure- 
ment and actual observation, I said: ‘It is very serious.’ He said: ‘Mr. Cooper, 
they have moved out the small traveller, but we have estimated that it will not add 
_ to the strain on chord 9 more than 50 lbs. per square inch, but they are going on this 
morning to erect more of the work; do you think that is right? I said: By no 
means right. I said: Is Mr. Milliken on the work?—intending to immediately tele- 
graph orders to Mr. Milliken to stop it. No, he said,Mr. Milliken is not present on 
the work; there is only a foreman present. Well, I said, I do not know whether a 
foreman would take a suggestion from me or not; I will have to telegraph imme- 
diately to the Phenix Bridge Company for them to wire to the bridge. I said: Are 
you sure that the Phonix Bridge Company have these same facts before them that 
you have presented to me? and he said: Exactly the same report has gone to Phenix- 
ville that you have now received. That was confirmed by a telegram handed me 
about the same time from Mr. Hoare, stating that Mr. Birks had received a telegram 
from Pheenixville stating that this chord had been bent before it left the shop. Satis- 
fied then that the Phenix Bridge Company had the same facts I immediately tele- 
graphed them to ‘add no more load to bridge till after due consideration of facts,’ 
I then said to Mr. McLure: You must go to Phcenixville immediately and tell the 
Phoenix Bridge Company that I do not want any delay such ag that involved in the 
discussion that we have had heretofore on similar occasions, but I want immediate 
action to strengthen that chord and to protect the bridge. He pulled out his time 
table and said: Mr. Cooper, I cannot reach Phoenixville before five o’clock. I then 
added to the despatch: Mr. McLure will be over at 5 o’clock. Mr. Berger went to 
the Western Union office and they have the telegram endorsed: ‘Sent from the West- 
ern Union office at 12.16 p.m.’ I immediately took up the problem of how to protect 
and how to strengthen that chord and made some sketches which I showed to Mr. 
Berger. I said: If the Phenix Bridge Company do not themselves adopt some 
better method I would suggest that to them. At 9 o’clock that evening I was called 
up on the long-distance telephone, and Mr. McLure reported that the bridge was in 
the river. 

Q. Where do you think that the first failure took place and in what manner do 
you think the bridge acted during the fall?—A. Considering the history of chord 9, 
which is before the Commission, there is no doubt in my mind that chord 9, west truss, 
failed first, and after it passed a certain degree of flexure the lattice bars in the 
centre of the chord were perhaps what first gave way. To my mind, the noise that 
the men first heard was the explosion of the lattice bars of chord 9 at the centre. 
Unrestrained by the lattice the webs of this chord undoubtedly buckled together as 
so many sheets of paper crushed in the hand. When chord 9 had passed a certain 
point the lateral braces between that truss and the opposite truss in that pane] were 
disabled from doing any staying duty. It appears to me, then, necessarily that the 
opposite chord 9 east truss, must have given way even had it been far stronger than 
it actually was. With the giving way of chord 9 west, immediately followed by the 
failure of 9 east, the cantilever arm would naturally deflect towards the river. The 
evidence of the wreck, showing the continuity and unbroken condition of the eyebar 
top chord, and that the anchor towers and anchor bars which were vertical in position 
before rupture were pulled out to a horizontal position, indicates clearly to my mind 
that the main towers must have remained intact until this was done—indicating that 
the main towers and the whole of the anchor arm declined towards the river and 
downwards until either the main towers slipped from their footings or the great strain 
of this long eyebar chord produced the final rupture of the main towers. That the 
great mass of fallen material moved several feet towards the east was due to the 
probable action and later rupture of the eastern truss, which would produce a tendency 
to drag the material towards the east. 
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Q. Do you consider that there was clear indication that the failure was imminent 
and was it possible, by prompt and intelligent action, to have prevented the failure? 
—A. I think the deflection of an important member, as chord 9 west, to the extent 
of 24 inches would indicate to any intelligent mind that that chord was less capable 
of doing the duty that it would have done if in a perfectly straight condition, and I 
do think that it was perfectly possible by prompt and intelligent action to have Betis 
that chord and prevented the failure of the bridge. 

Q. By whom should the orders for such action have been given and to whose 
lack of judgment and initiative can the failure therefore be charged?—A. To: the 
executive officers of either company who were present or within sufficient touch to 
have given any orders. 

Q. In your opinion, is it good practice to leave the ordering of such action to 
any employee of a contracting company?—A. The contracting company should have 
had on the structure an employee of sufficient intelligence to have appreciated the 
necessity for and to have given such an order. At the same time, the responsible 
executive of the Quebec Bridge’ Company should not have hesitated, in the absence 
of proper action by the contractor, to have given such an order. 

Q. Do you think that at moderate expense the ribs could have been made absolutely 
safe?’—A. I do. I believe if prompt action had been taken to protect chord 9 west from 
further deflection, which could have been done by the employment of three hours’ work 
and $100 worth of timber and bolts, the defects and deficiencies which we now recognize 
in the compression chords and members, could, at a later date, have been corrected and 
the bridge could have been made perfectly safe and efficient for its intended purpose. 

Q. Do you consider that the engineering data at our disposal are sufficient to 
enable engineers to design members similar to those in the lower chord with safety 
and economy? Would you now recommend any material changes in the detailing of 
these or any other members, and, if so, what would these changes be?—A. My 
responsibilities, gentlemen, end as soon as I have served by duty of aiding you in 
reaching the truth in regard to the destruction of this bridge. While I have my views 
and such views are at the service of those who have heretofore relied on me, I shall 
decline to take any executive or responsible position, in connection with the correction 
of the errors that we now recognize in this work; it must be referred to younger and 
abler men. 


From October 23 to November 22 the Commission was engaged in taking evidence 
and collecting information in Philadelphia and Pheenixville. 


I, Ellsworth L, Edwards, of the town of Pottstown, in the state of Pennsylvania, 
one of the United States of America, bridge inspector, make oath and say :— 

1. That I attended before the Board of Royal Commissioners appointed under 
the great seal of Canada for the purpose of inquiring into the causes of the collapse 
of the Quebee Bridge, on several days during the months of October and November, 
1907, in the town of Phenixville, in the state of Pennsylvania aforesaid. 

2. That the attached six pages, numbered 857 to 862, both inclusive, contain my 
present evidence in this matter; the answers to the questions are true statements to 
the best of my knowledge and belief. 


Sworn before me, in the city of Philadelphia, in 
the state of Pennsylvania, this day of 
November, 1907. 


Mr. Epwarps’ testimony. 


Q. Please file complete list of shop errors detected by the inspectors and indicate 
those which were specially brought to the notice of Mr. Cooper?—A. Herewith I file 
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with you a book (Exhibit 84) which contains memoranda of all the errors discovered 
at shops by inspectors. Those marked with an X in red were specially brought to Mr. 
Cooper’s.attention, for the most part on the occasions of my frequent visits to his office. 
Minor errors were sometimes referred to in the course of my conversation with him. 

Mr. Cooper had advised me to confer with Mr. Szlapka regarding minor errors. 
This I did and before the shop was allowed to remedy such errors Mr. Szlapka was 
consulted. In matters affecting clearances his advice was particularly valuable. 

My method was to exchange ideas with Mr. Szlapka as to the remedying of these 
less important errors and come to a conclusion satisfactory to us both. While such 
minor errors were not then brought to Mr. Cooper’s attention it was my understanding 
that he approved of this course. 

Q. Please file a list of errors which were not detected in the shop inspection and 
which were subsequently detected and reported from the field?—A. I do not have a 
complete list of errors found in the field and which were not detected in the shop. 
Mr. McLure wrote me concerning some of these, but I understand you have this 
information in detail in his book labeled ‘ Reeord of Shop Errors found in the Field.’ 
This record includes the errors of drawings as well as those of shop and a distinction 
is made between these two classes. 

As you are probably aware errors of drawings are not chargeable to inspectors, 
as drawings are supposed to be correct when received by us. 

Q. Was every important error that you detected reported to Mr. Cooper and were 
his instructions in regard to these errors promptly carried out ?—A. Every error which 
I considered of sufficient importance was referred to Mr. Cooper, and his instructions 
were carried out implicitly. Members for the south side were always remedied very 
promptly. As there was no hurry for those of the north side these were not attended 
to with such promptness but were finally remedied or passed by Mr. Cooper. 

Q. Please refer to your letter of February 26, 1906, to Mr. Cooper and explain in 
detail the conditions you therein described in the second paragraph ?—A. In reference 
to the second paragraph of my letter of February 26, 1906, to Mr. Cooper, I would say 
that at that particular time there seemed to be an unusual number of errors being made 
both at the bridge, shop and the eye-bar plant, and we were endeavouring to get 
things back to a normal condition. Notwithstanding the efforts being made errors 
continued. Such conditions were only temporary and as stated in this same letter 
“We expect better results before long.’ And these were obtained. 

My reference to ‘being up against a pretty tough proposition’ means that new 
errors were appearing in spite of precautions which were being taken by the Phenix 
officials and ourselves. 

It is my experience that there are occasional short periods when am unusual num- 
ber of mistakes occur and, vice versa, there are periods when unusually few errors are 
made. 

Q. Within what limits do you consider it practicable to straighten the ribs of 
bottom chord members, and of the main posts, and how closely can the ribs of consecu- 
tive chord members be made to match each other?—A. In reference to the limits 
considered practicable to straighten ribs, I would say that this depends to a large 
degree on the thickness of these ribs and also the nature 6f the bend. If the bend is 
a long curve it is a comparatively easy matter to take out a 3-inch to 4-inch bend, but 
if the bend is a short ‘kink’ this would be a different proposition and could only be 
decided by the case at issue. 

However, we are not aware of any chords on the Quebec Bridge where it was 
necessary to remove any short or sharp kinks. Long bends were always removed before 
milling. 

In the matching of consecutive chord members it must be taken into consideration 
that the web plates may vary in thickness and angles are not always true (viz.: one 
leg not at exact right angles to the other). Our practice in inspection was to endeavour 
to have the ribs absolutely the correct distance apart from top to bottom at ends of 
chords. We did occasionally allow as much as ts-inch (max.). I do not believe it is 
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possible to secure greater accuracy than this where measurements are taken between 
rolled surfaces. 

Q. How closely to true plane will the large rotary planers cut ?—A. From actual 
measurements we know that the accuracy of the milling done by the rotary plane for 
the larger members of the Quebec Bridge varied from a true plane, where such varia- 
tion occurred, from one-sixty-fourth to one-thirty-second of an inch. This was the 
best the machine could do. 

Q. We understand that a post section was found %4-inch out of true on one 
corner, and that this was accepted on the ground that the planer could not cut within 
these limits. Is this correct and was this reported to Mr. Cooper ?—A. Regarding 
main post section found to be out of true %4-inch at one corner, the fact of the bear- 
ing surface being so great and the unevenness in question being so small and at one 
point only I deemed it advisable to accept the member, believing that when the weight 
of other post sections was on there would be perfect contact. It is a question if any 
better results would be secured by remilling a section so slightly imperfect over so 
small an area, and by remilling we would be reducing the thickness of bearing sur- 
faces. This error was not reported to Mr. Cooper so far as J now remember. 

Q. Were any full size tests of plates, angles or built up members made during 
the fabrication of the work ?—A. Some tests were made of built up members to repre- 
sent the ears of posts and hangers. The results of these tests are produced (Exhibit 
85). Dwg. 2—T.O. 267.) 

No full size tests of angles or plates were made. 

Q. Please file a statement giving the particulars of all full size, eye-bars tests and 
specimen tests of the materials of which they were made.—A. I produce a statement 
as asked. (Exhibit 86.) 

Q. State exactly what tests for accuracy were made upon each of the main mem- 
bers and how were these tests made, not only as to dimensions but as to the setting of 
the pieces in the machine ?—A. In reference to tests for accuracy, the facing was 
first tested with steel straight edge. Dimensions from faced end to centre of pin holes 
were taken by means of a standardized tape secured at one end of member by a stop 
and supported at points the entire length of piece. Tio determine the exact centre of 
pin hole, a circular leaden disc was held in place by three set screws and the exact 
centre was established from four points on the bored surface of pin hole. 

A spring balance was attached to the tape and 12 pounds tension used in all 
cases. In measuring distances less than 15 feet from © to C of pin holes the centres 
above described were put in but trammel points were used to check distances in place 
of tape. 

Cast-iron gauges about 6 feet long were put in all pin holes. Oare was taken 
to see not only that the pin would enter the hole without difficulty when the member 
was erected in the field, but that the allowed clearance between pin and hole was not 
exceeded. 

While all holes for splice plate connections were drilled from iron template, the 
dimensions between holes were always all carefully measured and, in fact, this was 
done in the case of all open holes. 

As to the laying out of members and setting same in machine it is not customary 
for inspectors to check these operations. It is the duty of the shop foreman to attend 
to such checking, but notwithstanding the custom we did (at Mr. Cooper’s suggestion) 
check the laying out and the boring in many cases in order to reduce the liability of 
error. 

Q. On May 8, 1907, Mr. Hoare asked you for another set of strain sheets for 
anchor and cantilever arm, and states that he is aware that the strain sheet for the 
suspended span was not then ready; was there any work on the suspended span at that 
date in the shops ?—A. Yes. the eye-bars for the south half of suspended span, about 
one-half of the material for panel one south side and some stringers were completed 
by May 3, 1907. 
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I, David Reeves, of the borough of Pheenixville, in the state of Pennsylvania, one 
of the United States of America, president of the Phenix Iron Company, make oath 
and say: 

1. That I attended before the Board of Royal Commissioners appointed under 
the Great Seal of Canada for the purpose of inquiring into the causes of the collapse 
of the Quebec Bridge, on several days during months of October and November, 1907, 
~ in the borough of Pheenixville and city of Philadelphia, in the state of Pennsylvania 
aforesaid. 

2. That the attached eleven pages, numbered 864 to 874, both inclusive, contain 
my evidence in this matter. ‘The answers to the questions are true statements, to the 
best of my knowledge and belief. 


Sworn before me in the city of Philadelphia, 
in the state of Pennsylvania, this day 
of September, 1907. 


Mr. Davi REEVES’ testimony. 


Q. What is your position in the Phenix Bridge Company and from what date 
have you occupied that position?’—A. I am president of the Phenix Bridge Company 
and have been since 1884, and prior thereto, from 1872, I was a member of the bridge 
building firm of Clarke, Reeves & Company, who were the predecessors of the Phoenix 
Bridge Company. Mr. Thomas C. Clarke, past president of the American Society of 
Civil Engineers, and Mr. Adolphus Bonzano, member of the society, and at one time 
vice-president and chief engineer of the Phenix Bridge Company, were my partners 
in that firm. 

Q. Who are the other officers of the Phenix Bridge Company and what are their 
duties?—A. Mr. John Sterling Deans is chief engineer. Mr. Frank T. Davis, trea- 
surer, and Mr. Wm. H. Reeves, general superintendent. The duties of the president 
and treasurer are those usual to such officers of a corporation. The duty of the chief 
engineer is to make contracts, to be in charge of the design and construction of 
bridges and other structures entering into the business of their transportation and 
erection, and to do and perform all other necessary things in connection therewith. 
The duty of the general superintendent is to take charge of the work in the mills 
and the shops until delivered upon the ears. 

Q. Is the Phenix Bridge Company a manufacturing company at all, or is it 
entirely a contracting company, and is it entirely separate from the Phenix Iron 
Company? State the relations between the companies?—A. The Phenix Bridge 
Company is an engineering and contracting, not manufacturing company. It is 
entirely separate from the Phenix Iron Company. It has an arrangement with the 
latter under which its bridge and other structural work is manufactured in accordance 
with requirements. Formal methods of accounts, charges and payments are admin- 
istered between the two companies precisely as in other contracts. 

Q. Who is president of the Phoenix Iron Company? Who are the other officers 
of the company and what are their duties?—A. I have been president of the Phenix 
Tron Company since 1888. Mr. George ©. Carson, jr., is treasurer, and Mr. George 
Gerry White, secretary, all having the duties that usually pertain to these officers in 
corporations. 

Does the Phoenix Iron Company provide material for and carry out the manu- 
facture of all work under the contracts made by the Phenix Bridge Company ?—A. 
The Phenix Iron Company provides the materials and fabricates the shop work in 
its mills and shops in accordance with the specifications and plans furnished by the 
Phoenix Bridge Company under its directions. 

Q. Is this under a regular standing arrangement, or is there a separate arrange- 
ment made for each piece of work?—A. This is done under an arrarigement standing 
since 1884, and prior thereto, with the predecessors of the Phenix Bridge Company, 
the said firm of Clarke, Reeves & Company. 
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Q. What, if any, was the arrangement made between the companies in respect 
to the Quebec bridge?—A. The work embraced by the Quebec bridge was done under 
the regular standing arrangement. 

Q. After Mr. Cooper reported favourably upon your company’s proposal in 1899, 
had you any assurance from the Quebec Bridge Company that if the project were 
carried out your company would be the contractors, and, if so, what was the nature 
of your information ?—A. No. The next step after the favourable report was the 
tender of the contract to the company by letter of Mr. Parent, president of Quebec 
Bridge Company dated 23rd of August, 1899, copy of which is filed as ‘ Exhibit 87.’ 

Q. Did you consider that the financial standing of the Quebec Bridge Company 
was suffiicently good to justify either the Phenix Bridge Company or the Phenix 
Tron Company in making serious expenditure in preparation for the construction of 
the main spans before you felt assured of the passing of the guarantee legislation by 
the Dominion Parliament in 19083?—A. We believed that the Quebec Bridge Company 
was either strong enough or had the means of becoming so to warrant us in making 
the expenditures for the construction of the main spans. 

Q. Please state in detail what these expenditures were, if any, and when in- 
curred.—A. It first became necessary to more fully design the bridge, to make some 
experiments respecting the eye bars and other shop work, and to obtain certain 
requisite tools. All of this was done as will be stated by those who were in charge of 
the several departments. The expenditure in tools amounted in the aggregate to 
over $200,000. 

Q. Was there any delay, after the signing of the contract, in the preparation of 
plans and, if so, for what reason?—A. There was no delay of any kind after signing 
the contract in the preparation of the plans, the whole work proceeded with the utmost 
diligence. 

Q. Did you keep in touch with the work as it proceeded; with what matters did 
you more especially concern yourself and, in view of what has occurred, will you please 
state fully all the circumstances of your own knowledge and your comments upon 
them ’—A. I kept in touch with the work at all stages of its progress. I fully appre- 
ciated its magnitude and importance, the engineering difficulties involved, and the 
necessity of the highest class of workmanship in all members of the bridge. I believed 
the appointment by the Quebee Bridge Company of Theodore Cooper as consulting 
engineer assured the success of the undertaking, that our engineers and constructors 
were fully competent to design, construct and erect the bridge under Mr. Cooper’s 
supervision and that of the engineers of the Quebec Bridge Company and of the Depart- 
ment of Railways and Canals. Mr. Cooper insisted upon reserving to himself the 
final authority over his colleagues, and I especially regarded his approval of the detailed 
drawings as of the highest importance, believing that with the details and sections of 
the bridge members approved by him, as well as the general procedure in shop and 
field, a perfect organization existed. J never suspected he was overworked, and I 
believed he would have been allowed any assistance asked for. I was advised that the 
Department of Railways and Canals intended to appoint an assistant engineer with a 
staff to actively co-operate with him, but was prevented at Mr. Cooper’s imperative 
demand. I directed that all the special tools required in the shops, and all the special 
appliances needed for erection, be procured of the best types regardless of cost; and 
this resulted in the installation of every needed tool and an expenditure for these 
purposes of several hundred thousand dollars more than had been anticipated. I also 
directed that all the special tests advised by the consulting engineer, Mr. Cooper, or 
by our own engineers, arising from the unusual size of the bridge be promptly and 
fully made. This was done, and a full size model of the complete main panel point 
was built as a study before the templates and shop work were started, and other models 
of large size were also used for the purpose of instructing the shop foremen and 
erection department. Mr. Cooper was in the shops but twice, only once saw any of the 
finished bridge members and was never at the bridge site at all after erection started, 
and consequently did not see or know of much of this preliminary work, and was 
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not familiar with the processes by which the bridge members were constructed. But 
his inspectors and our inspectors, working independently as checks upon each other, 
did not use their usual discretion, but I understand reported every error however slight 
directly to Mr. Cooper for his information and approval. This was an extra precaution 
on account of the importance of the work. It probably caused Mr. Cooper, who never 
saw the matters in question, to magnify their importance and to believe an unusual 
number of errors had been made, which is not true. On the contrary very few errors 
were made and all were properly and fully corrected before shipment in the most 
workmanlike manner. No member left the shops that was not fully inspected and 
accepted by the representatives of the Quebec Bridge Company. 

‘The erection of this bridge was an important undertaking and every precaution 
was taken to avoid unnecessary risks, and our whole organization was impressed with 
this idea. Every one who observed its progress regarded it as a remarkable instance 
of performance in accordance with a pre-arranged plan, as a masterpiece of erection. 
This has been fully described to you by others. When the compression chord mem- 
bers began to yield at several places one after another as we can now see, and the 
whole bridge was on the verge of collapse, as afterwards developed, our staff at the 
bridge site observed the signs, and acted promptly and efficiently. They calculated 
correctly the stresses on the several members, and decided that failure from such 
stresses was impossible. When reported to Mr. Cooper he foresaw no immediate 
danger, and the same was true at the office of the engineers at Pheenixville. After 
the event we have learned what we did not know, and could not have known, before. 
Mr. Cooper states he could have saved the bridge, that he now knows the weakness of 
the members that failed, and could have remedied them at the cost of $100, but he 
does not say how, nor did he tell Mr. McLure on August 29, when he called on him, 
nor did he tell any one else, when the information might have been acted upon. I 
believe from all the evidence that was available at the time, there was no possible way 
to save the bridge, and the impending catastrophe could not have been foreseen or 
averted. 

I believe that no engineer is able to state positively the cause of the failure or 
would wish to undertake to strengthen the compression members now built for the 
north side until after a satisfactory number of built up compression members of 
corresponding design of the largest possible section had been tested to destruction, 
but I think it is now possible to foresee that after such tests have been made the 
members already built for the north side can be increased in section, and made per- 
fectly safe for use at a comparatively small cost, and that new members can be 
made for the south side to correspond exactly. We shall be glad to put our testing 
machine at the disposal of the Commission and to make when desired a series of 
tests upon it for this purpose, up to a cross-section of about eighty square inches. 
In respect to the sections of the compression members as built up for the Quebec 
bridge, I wish to say that it was not in the interest of the Phenix Bridge Company 
to restrict the area or weight of these, as has been, intimated, but that in a com- 
mercial way it was largely to its interest to increase the sections and the size and 
weight of the bracing, and from that point of view we should have been glad to have 
increased the weight. Our contract being not for a lump sum, but by the pound, 
any increase of metal would have been to our advantage. It was simply imperative, 
from the point of view of good engineering, and in accordance with the fundamental 
requirements of the contract and specifications, not to make the weight or the price 
of the bridge any more than was demanded by the best practice. The consulting 
engineer, in the interest of his clients, was supreme in this respect. We proceeded 
with the contract unrestricted by any consideration of the financial strength of the 
company which employed us. No restriction of that kind was ever heard of by us— 
we wete always promptly paid, and we never economized in any respect by reason of 
any such consideration. It can be seen now that some increase of weight was requi- 
site, especially in certain compression members, and prior to the shipment of any of 
these members we called this matter to the attention of Mr. Cooper, but Mr, Cooper 
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would not allow any increase whatever in these members, and decided they fully met 
the requirements. 

There was no undue haste. Progress in the drawing room was always retarded 
while the engineers checked and rechecked their calculations. Progress in the shops 
was always retarded while the drawings were being examined and approved, and. 
re-checked to provide for every possible condition of loading during erection and 
after; and progress in the field was always subject to delays by the engineers on the 
bridge, who controlled the operations of the erectors, and saw to the proper level and 
alignment. Due expedition was essential from many points of view, but it was never 
permitted at the expense of safety or good workmanship. 

Every opportunity and facility has been given you while in Phenixville to find 
out for yourselves, and from the officers, engineers and employees of the company, 
that this company was fully qualified and able to construct this great bridge in the 
most workmanlike manner; to observe the extensive preparations which were made in 
advance in additions to plant, in special tools, and in the increased number and capa- 
city of cranes; to ascertain ‘that in actual construction the best quality of material 
was used, the best workmanship performed in the shops, and the greatest care taken 
in transportation. You have been given access to all our books and papers. The same 
facilities were previously extended to you at the bridge site, to ascertain our method 
and work in erection. I believe that, with the bridge members at Quebec designed and 
manufactured in accordance with the approved drawings, the work of erection was 
scientifically and properly conducted with appliances best suited to the purpose, and 
in a manner that was superior to anything ever previously attempted or performed. 
In all respects nothing was left undone that might have been done. I do not go into 
strictly engineering questions, leaving that to the engineers, nor into the question of 
what Mr. Cooper calls ‘the defects and deficiencies which we now recognize in the 
compression members,’ or whether chord 9 west truss failed first, as he says, because of 
deficiencies which he has since recognized, or how the bridge might have been saved. 
I disagree, however, with Mr. Cooper on all these points, and leave it to our engineers 
to fully explain the facts. I wish to say, however, that Mr. Cooper told me personally 
when I called upon him the Saturday following the collapse of the bridge, that he had 
no idea at the time there was any immediate danger, nor could he account for the 
actual failure. 

I was well acquainted and in touch with the principal men we employed in erec- 
tion, and with those representing the other interests at the bridge site, and know they 
were all well qualified for the several positions they filled, and superior men could not 
have been engaged to perform their duties. The cause of the failure cannot be found 
due to any departure from the specifications in design, material or workmanship, or 
lack of good judgment in the field. No engineer under the circumstances will accept 
the idea of a local defect to account for it. The profession is bound to look beyond 
that—in the employment of the unusually high stresses prescribed for compression 
members, beyond all precedent and, as it now appears, beyond the existing technical 
knowledge of their effect. 

Mr. Cooper was appointed consulting engineer to the Quebec Bridge Company 
on May 6, 1900. He stated to the Commission he found nothing could be done in the 
way of changing the original specifications except with the authority of the Deputy 
Minister of the Department of Railways and Canals, and after considerable corres- 
pondence and discussion and a personal visit to Ottawa, he received on August 23, 
1903, a copy of an order in council dated August 15, giving him the authority to make 
modifications from time to time in the specifications and the proposed loadings, pro- 
vided the efficiency of the structure be fully maintained up to that originally defined 
in the original specifications attached to our contract. 

He stated that this order in council gave him absolute authority to amerd the 
specifications, and to order such alterations in the construction plans as seemed best 
in his judgment, that he discussed these alterations with the designing engineer of the 
Phenix Bridge Company, but not for the purpose of getting at their wishes but the 
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benefit of the views of Mr. Szlapka. This expression of his absolute and final authority 
coincided with our understanding of it in our dealings with him under the contract. 
He made modifications in the unit stresses to be employed upon the various members 
which very much increased them beyond any precedent, and by so doing placed the 
whole design in a field outside the benefit of experience. Such high stresses had never 
before been used, and in using them he acted with the authority of the Quebee Bridge 
Company and the Dominion of Canada vested in him. The fall of the bridge is to be 
laid directly to the change in the unit stresses as made by Mr. Cooper. 


I, Frank P. Norris, of the borough of Pheenixville, in the state of Pennsylvania, 
one of the United States of America, manager of the Phenix Iron Works, make oath 
and say : 

1. That I attended before the Board of Royal Commissioners appointed under 
the Great Seal of Canada for the purposes of inquiring into the causes of the collapse 
of the Quebec bridge, on several days during the months of October and November, 
1907, in the borough of Pheenixville, in the state of Pennsylvania aforesaid. 

2. That the attached twelve pages, numbered 876 to 887, both inclusive, contain 
my evidence in this matter. The answers to the questions are true statements to the 
best of my knowledge and belief. 


Sworn before me in the city of Philadelphia, in the state of] 
Pennsylvania, this 20th day of November, 1907. § 


Mr. Norris’ testimony. 


Q. What is your official position and how long have you occupied this position ? 
—A. Manager of the Phenix Iron Works. Was appointed to this position in Febru- 
ary, 1900, and was assistant superintendent of the works from May 1, 1896, until 
appointed manager. 

Q. Have you any official connection with the Phenix Bridge Company ?—A. No. 

Q. What are your duties?—A. My duties are to manage the works of this 
company. 

Q. Who is your immediate superior ?—A. Mr. William H. Reeves, general super- 
intendent. 

Q. Who are your subordinates in the carrying out of the work—give name of 
each with their respective duties and describe your organization?—A. My subordinates 
in the carrying out of the work are the department superintendents, as follows :— 

Steel plant, N. E. Maccallum; rolling mills, E. G. Edgerton; bridge shops, R. 
W. Wright; templet shop, William Adams; pattern shop, Archibald Hoyle; machine 
shop, J. A. Murphy; eyebar plant, John Eagle; iron foundry, Joseph Challingsworth ; 
steel foundry, W. CO. Miller; beam and column shop, A. M. Setzler; testing, D. Gainor; 
general yard foreman, Albert Brehm. 

Q. What was the date you were first officially advised to prepare for the construc- 
tion of the Quebec bridge and who so advised you ?—A. In the spring of 1900 I was 
advised by Mr. William H. Reeves, general superintendent, that we were likely to 
receive instructions very soon to proceed with the Quebec bridge and that it was impor- 
ant that we look carefully into the question of the manufacture of the eye-bars for 
top chords and diagonal tension members, and at the same time stated that no bars 
must be used in the structure over 2 inches in thickness as he was satisfied from past 
experience that bars over 2 inches in thickness were not as efficient as those of this 
thickness or less. 

Q. Prior to June 19, 1903, what work had you done in the shops in anticipation 
of having to build the Quebec bridge, and under whose authority was this done ?—A. 
The work done in shops prior to June, 1903 in anticipation of having the Quebec 
bridge to build was as follows, and was authorized by Mr. William H. Reeves, general 
superintendent :— 
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It was thought by some that we could not forge bars of such large dimensions, 
namely, 15 x 2 inches with eyes of proper width, to suit the different sizes of pins 
that would be necessary to use. We had frequent discussions as to how we would 
make these large eye-bars for the Quebec bridge. It was thought by some that we 
would have to cut them out of plates. Owing to the immense size of the bars it would 
have been next to impossible to get plates large enough, some of the bars requiring 
eyes 35% inches in diameter, and the bars measuring 85 feet in length, which would 
have required a plate 36 x 2 inches x 85 feet 6 inches, weighing 20,948 lbs., which no 
mill in the world could roll. I then made up an estimate showing the comparative 
cost of upsetting and forging these eyebars from a 15 x 2 inches and of cutting them 
from a solid plate. This estimate was made up August 28, 1900, and satisfied-us that 
cutting bars out of plates was out of the question and that forged bars must. be used. 

After much thought I formed the opinion that by making certain changes to our 
eye-bar upsetting machine we could upset and forge these 15-inch bars and obtain 
much better results than by cutting them out of large plates. ,To show that this 
theory was correct we made the changes necessary to the upsetter, made dies for 
hammer and all necessary appliances for forging 15-inch bars, and on October 6, 8 
and 9, 1900, we forged ten 15-inch x 2-inch bars and tested two bars, one on October 
12, and the other on October 13, test report herewith attached. This experiment 
cost in the neighbourhood of $1,000, and proved that we could make the bars and 
thus avoid delay in design of the bridge. 

We were expecting to receive instructions any day to proceed with the bridge 
and we were thoroughly aware of ‘the fact that before the fabrication of the different 
members was begun in the shop, owing to the immense size and weight, we should 
have to erect numerous large travelling cranes and secure a large number of new 
machines to do the shearing, straightening, milling, boring, &e., as tools for ordinary 
work were nowhere nearly large enough to take care of work of the magnitude of the 
Quebec bridge. Owing to the size and length of these sections it was necessary to 
make certain additions to our main bridge shop and strengthen the columns that sup- 
ported the crane runway girders, and also replace the old runway girders with much 
stronger ones in order to carry the heavy loads. We did this work in the fall of 1902, 
as we realized it would take considerable time, and decided to make these improve- 
ments at once rather than to take chances of delaying the work. 

The above changes to crane runways and additions to shop cost us between 
$28,000 and $30,000. 

Q. After the date of the contract between the Phenix Bridge Company and the 
Quebec Bridge Company, June 19, 1903, what special preparations were made in the 
shops for the manufacture of the bridge?—A. On June 19, 1903, the formal contract 
for the Quebec bridge was signed, and I was instructed to proceed at once to obtain 
whatever machinery and tools were needed to make the best job possible, regardless 
of their cost, and these instructions were carried out to the letter. Our total cost for 
extensions to plant, machinery, tools, cranes, &c., necessary to build the Quebec bridge 
was between $225,000 and $250,000. 

Q. At what date was the manufacture of the steel commenced? At what date 
was the first working drawing given you; when was the shop work commenced and 
upon what member?—A. Manufacture of steel was commenced June 14, 1904, for the 
tower shells C. O.’s 604 and 605. The first working drawing was received at shops 
on June 1, 1904, and was for strut T. S. 3, between tower shells (the orders for the 
metal having been sent to ‘ mills’ several days previous to sending drawings to shops). 
Shops started to punch the metal for this strut June 24, 1904. 

Q. At what date was material ordered for lower chords and at what date was 
work on them begun in the shop?—A. Material was ordered for No. 1 chords ©. O.’s 
606, south anchor arm, July 19, 1904, and shops started to punch the metal for them 
August 5, 1904. 

Q. Will you please state from your personal knowledge the main facts in the 
course of manufacture as they concern you, and any comments you have to make 
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upon them’—A. Every department superintendent, as well as the workmen in the 
steel plant, rolling mills, bridge shop—and in fact, all employees of the works were 
instructed to take the utmost care in preparing and handling the material for this 
bridge, as well as the punching, assembling, reaming, drilling, milling, boring, 
planing, &e. he engineers furnished the shops with drawings showing just how all 
the large members were to be loaded on the cars for transportation to Quebec, and 
numerous special appliances were employed for this purpose. All these instructions 
were followed with the greatest care. 

During the months of May and June, 1904, we made a full-sized model of a panel 
point of the anchor arm to let our shop men see the size of the members we had to 
build, and to further impress upon them the magnitude of the work and the great 
importance of building the work just right, and also that they could familiarize 
themselves with details and avoid the possible chances of mistakes in the shops. 
This model cost between $600 and $800 to build, and can be seen on the second floor 
of the bridge company’s office. 

All the shapes for this bridge were rolled in our works; the plates were furnished 
_by the Central Iron and Steel Company and the pin material by the Bethlehem Steel 
Company, and inspected at the different mills by the inspectors appointed by the con- 
sulting engineer. 

After the chords, posts, &c., were riveted up complete, ‘they were laid out by the 
shop superintendent personally—in his absence by his assistant—before being placed 
in the rotary planers (for facing) and boring mills, and were checked up after each 
cut to make doubly sure the work was being done correctly. In many cases, if not 
always, these layouts were checked by either Mr. Edwards or Mr. Meeser, as an extra 
precaution, and were always checked by the Phenix Bridge Company’s inspector. We 
threw every safeguard possible around this work to avoid errors, and notwithstanding, 
a few minor errors did creep in, but none of a serious character. They were remedied 
to the entire satisfaction of the consulting engineer’s representative. The chief 
inspector of the Phoenix Bridge Company kept a complete record of all variations 
from the drawings, even to the chipping of a rivet. This record can be seen by the 
Commissioners if desired. 

When the question of Paepeetiow’ of the Quebec bridge in the shops was first 
brought up I made a strong plea that the best shop inspectors that were obtainable 
should be placed on the work. The consulting engineer, as I remember, stated dis- 
tinetly that he would not have the inspection done by an inspecting firm, as he wanted 
men of his own selection who would have no duties but ‘to be right on this work al! 
the time. This met with my ideas exactly, except that the consulting engineer stated 
that he wanted young men just out of college who, being without any practical experi- 
ence, could be trained according to his own ideas. This I, as well as other officials of 
the company, protested against strongly, as we wanted experienced men from the 
start. The result was that Mr. Edwards, a man with some twenty years’ experience, 
was appointed chief shop inspector, and later Mr. Meeser, another experienced 
inspector, was appointed to assist him. Mr. McLure also spent considerable time 
assisting Mr. Edwards with the shop inspection before taking up his duties as inspector 
of erection. Mr. McLure also spent the winter months assisting with shop inspection. 

The inspection on this work was the most thorough of any I have ever witnessed. 

Everybody appreciated the magnitude of the work, and the great importance of 
making it to conform to the drawings. 

With a view of keeping the shop work right up to the highest standard, I called 
Mr. Edwards in the office at different times, and requested him to accept nothing but 
the very best work, and at the same time cautioned both him and Mr. Meeser to always 
check the measurements with their own private tape, and to the best of my knowledge 
and belief they did this. 

There was never any friction between the Quebec Bridge Company’s inspectors 
and our men; all were working to the same end, namely, to make a bridge second to 
none. 
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Realizing the absolute importance that every part of this bridge must be right, 
and to impress all the shop men with this fact, I placed notices around the shops, 
before the actual fabrication of the work commenced, calling their attention to the 
fact that we were about to start work on what was to be the largest bridge in tha 
world, and requested every man to do his best. 

We put the very best mechanics in the shop on this work. The boring was all 
done by expert machinists. 

I want to say most emphatically, and the actual work will bear out my, statements, 
that we all appreciated the great magnitude of the work and the utmost importance 
of doing it just right. The way the work went together in the field proved it was 
right. Everybody who has seen the work does not hesitate to say that it is the very 
best. 

Any tests that were asked for by the consulting engineer were always willingly 
and promptly made and with the greatest care. Together with Messrs. Edwards and 
Meeser, the inspectors, and Messrs. Deans and Szlapka, I spent many hours in the 
testing room witnessing the making of the eyebar tests. We placed our toolmakers 
at the disposal of the inspectors to check their readings of the Vernier callipers. 
These tests cost a considerable sum. 

All the members in this bridge, including the eyebars, were measured by steel 
tapes, standardized by a tape in the possession of Mr. Edwards, the Quebee Bridge 
Company’s chief inspector, to which were attached spring balances or scales, and 12 
pounds pressure was put on the tape for every measurement made. This insured 
uniformity of measurements throughout the whole job. The pins for this bridge were 
forged in the armour plate forges of the Bethlehem Steel Company, at an extra cost 
of $20 per ton over and above what we could have purchased ordinary hammer forged 
pins for, and which would have filled the requirements of the specifications. We all 
appreciated the great importance of getting the best pin material obtainable, as they 
had an enormous load to carry, and after many weeks of careful consideration of this 
particular part of the structure we were instructed to order these pins at this large 
additional cost, by Mr. David Reeves, president, who from the very beginning said 
that we must use the best of everything in this bridge, regardless of cost. These 
instructions have been rigidly lived up to. 

In October, 1904, we spliced chords No. 1 and No. 2 of the anchor arm together 
under the shipping crane in our yard and requested the consulting engineer to come 
to Phenixville to see how nicely the work went together. After waiting nearly a week 
he finally came over and was evidently much pleased, as we never heard anything to 
the contrary. The last week in November of the same year we spliced chords No. 4 
and No. 5 of the anchor arm together—(these are the first two chords that are cam- 
bered). 

After putting on all the splice plates we had our transit man square and level 
them up with the instruments, then compare them with the drawings, and found them 
as near to the drawings as it was possible for human hands to make them. 

We did not complete the splicing of the above chords until late on a Saturday 
evening and on the following Sunday morning Messrs. Edwards, Szlapka, Scheidl, 
Wright (shop superintendent) and myself, together with a number of others, were 
there to see whether the work came together as it should, and as stated above, the work 
was accurate. The next day, and for the next couple of weeks, we made several 
attempts to get the consulting engineer to come to Phcenixville to see these chords, 
but he positively refused to come. We were very much surprised at this as we were 
told many times by Messrs. Deans and Szlapka that these cambered chords were 
probably the most important sections in the bridge and so much depended on having 
them just right so as to keep the bridge in perfect alignment. 

When the first shoe was completed in the shops we assembled both bottom and top 
pedestals, shoe No. 11 chord, main post foot, floor beam connections, and all the var- 
ious plates that connected the shoe for brace connections. (We have photographs of 
the above assembled together.) 
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Again we requested the consulting engineer to come to Pheenixville to see for him- 


self how well ea: part fitted to the other and the excellent work we were doing, but 


he refused absolutely. 

The consulting engineer in his testimony speaks of the company being slow in 
making the special eyebar tests. This was due to the fact that it took considerable 
time to get the plain bars from the plate mill. After they reached our works it re- 
quired considerable time to forge, anneal, straighten and bore the bars, and the test- 
ing, owing to the numerous measurements that had to be made, was a slow process 
and required many days. 

Mr. Hoare, chief engineer of the Quebec Bridge Company, was at the works 
numerous times during the past four years and always seemed well satisfied with the 
class of work we were doing for him. At the same time he always kept impressing 
on us, as well as on the inspectors, the great importance of making everything just 
right. 

Before the main traveller was completely designed for erecting this bridge we 
made tests of different kinds of antifriction metals to make sure of getting the very 
best for the bearings of this traveller, on account of its great weight and the heavy 
sections it would have to lift. The shackles were made by the best makers in tha 
country and when they arrived here we tested several of then in the testing machine. 
The results were not satisfactory and we refused to accept them and forged them here 
from solid steel billets. The same care was taken with the false work and travellers, 
both large and small, as with the bridge proper, and the materials and workmanship 
were of the very best. Many tests were made of the materials that went into the 
false-work and travellers, same as were made for the big bridge. Great care was taken 
to have all sections carefully painted before being shipped or put in storage, and the 
material in storage has been carefully looked after. 

I gave the Quebec bridge material my most careful attention through its various 
stages in mills and shops, and realizing the great responsibility that naturally was 
placed upon me as the works’ manager, I gave up everything in the way of vacations, 
and have been in the works practically every day since we commenced work on the 
bridge in 1908, except ‘for five days in October, 1905, that I spent going to and at the 
bridge site in Canada. | 


I, Joun Stertinc Deans, of the town of Phcenixville, in the state of Pennsyl- 
vania, one of the United States of America, engineer, make oath and say :— 

1. That I attended before the Board of Royal Commissioners appointed under the 
Great Seal of Canada for the purpose of inquiring into the causes of the collapse of 
the Quebec bridge, on several days during the months of October and November, 1907, 
in the town of Phenixville and the city of Philadelphia, in the state of Pennsylvania 
aforesaid. 

2. That the attached 24 pages, numbered 889 to 912, both inclusive, contain my 
present evidence in this matter. The answers to the questions are true statements 
to the best of my knowledge and belief. 

3. That the letters and letter-books produced before the Commission, from which 
exhibits 74 to 83, both inclusive, purport to be copied, are the correspondence received 
and sent by the Phenix Bridge Company and its officers in the ordinary course of 
business, in relation to the Quebec bridge. 


Sworn before me in the city of of Phila- 
delphia, in the state of Pennsylvania, 
this day of November, 1907. 


Mr. DEANS’ testimony: 
Q. From whom and at what date did you receive the cross-section of the River 
St. Lawrence at the bridge site and other data required for the preparation of the 
154--yol. i1i—24 


370 ROYAL COMMISSION ON COLLAPSE OF QUEBEO BRIDGE 
7-8 EDWARD VII., A. 1908 


first preliminary plan?—A. On June 16, 1897, Mr. E. A. Hoare wrote to the president 
of the Phenix Bridge Company, asking if any engineer of the company expected to 
attend the annual convention of the American Society of Civil Engineers, which 
was to convene in Quebec on June 30; if so he asked that the engineer call to sea 
him, in connection with a project for bridging the St. Lawrence river near Quebec. 
It was natural that Mr. Hoare should address the Phenix Bridge Company in this 
connection, as about twenty years before, while he was chief engineer of the Quebec 
and Lake St. John Railway, the company had constructed bridges’ for his road. I 
attended the convention and met Mr. Hoare for the first time, and also met Mr. 
Audette, Mr. Boswell, Mr. Dobell and other directors and officers of the Quebec 
Bridge Company. Mr. Dobell entertained the entire convention at his home on the 
St. Lawrence near the bridge site, and during the trip by steamer explained to the 
engineers present the proposed site of the bridge and the steps the company were tak- 
ing towards its construction. Mr. Cooper, afterwards consulting engineer of the 
Quebec Bridge Company, was in attendance at this convention, and learned of the 
enterprise at that time. Mr. Hoare said to me on the occasion of this visit to Que- 
bec that if we were interested in the bridge project: ‘I shall be glad to send yqu a 
profile of the crossing at the proposed site and other necessary general information 
so that you may, if you wish, be prepared to bid, if the project is carried out.’ 
Shortly afterwards I received from Mr. Hoare the said profile and information. 

Q. Please file copies of the outline plans prepared by the Phenix Bridge Com- 
pany dated November 30, 1897, and December 7, 1897, respectively ?—A. I file copies 
of general outline plans prepared by the Phenix Bridge Company dated November 
30, 1897 (Exhibit 88) and December 7, 1897 (Exhibit 89) respectively. 

Q. Please examine the official plan prepared by the Quebec Bridge Company, 
dated January 18, 1898, and subsequently filed with the government of Canada, and 
state if the truss outlines, as shown on it, are identical with those shown on the 
Phenix Bridge Company’s plans, dated December 7, 1897 ?—A. I have compared 
these plans and find that the truss outlines are identical. 

Q. Please refer to your letter of November 8, 1897, to KE. A. Hoare, and state 
whether or not the general features of the Quebec Bridge were determined by the 
Phenix Bridge Company’s engineers /—A. No, except as to the general outlines of 
trusses, and lengths of spans. 

Q. Please state why, in advance of the submission of competitive tenders, the 
Phoenix Bridge Company allowed its plan for this bridge to become public property 
by being filed in the Department of Railways and Canals and thus becoming avail- 
able for use of its competitors ?—A. I do not remember that I knew that our pre- 
liminary studies of this work, as shown on plan dated December 7, 1897, were incor- 
porated in a plan filed by the Quebee Bridge Company with the Department of Rail- 
ways and Canals. Had the Quebee Bridge Company asked permission to use the 
plan I would not have objected. In any case I do not consider the fact of any special 
significance or as giving our competitors any advantage. At the time tenders were 
asked, about a year later, bidders had free scope in the matter of design, length of 
anchor arms, &c., and were asked to bid not only on cantilever span, but on suspen- 
sion design. As a matter of fact our own tender did not agree exactly with the above 
preliminary study. 

Q. Please refer to your letter of April 14, 1899, to E. A. Hoare and state if you 
did not understand that economy in design was to be of first importance in arriving 
at a final choice between competitive tenders?—A. I understood economy in design 
was of importance but not of first importance and not to be secured at the expense 
of any requirement of the specifications or of obtaining the most capable contractor 
for the work. 

Q. Was the subsequent letting of various contracts to the Phenix Bridge Com- 
pany in pursuance of the understanding referred to in the letter of April 14, 1899 ? 
—A. No. Mr. Cooper reported favourably upon our plan and tender as submitted 
March 1, 1899, and the contract was awarded to us on this report of Mr. Cooper. 
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Q. Please refer to your letter of 19th of April, 1899, to E. A. Hoare, and state 
your understanding of the instructions that had been given to Theodore Cooper when 
that engineer undertook the examination of the competitive designs and tenders ?— 
A. Ihave read my letter to Mr. Hoare of April 19, 1899, I understood that Mr. Cooper 
was to recommend for acceptance the lowest and best tender and plan which met 
every requirement of the specifications. 

Q. Did consultations take place between Mr. Cooper and the engineers of the 
Phenix Bridge Company relative to the determination to increase the main span and 
to the determination of amendments to the specifications, and had these conclusions 
the approval of the engineers of the Phenix Bridge Company ?—A. At Mr. Cooper’s 
request Mr. Szlapka had interviews with him at which Mr. Cooper stated it was pro- 
posed to increase the span and amend the specifications. The Phenix Bridge Com- 
pany had nothing to do with the determination of these questions. We were not 
asked to approve the proposed action. 

Q. Did the Phenix Bridge Company fully concur in and approve the action of 
the Quebec Bridge Company, and of the government of Canada in practically making 
Mr. Cooper’s approval of the plans for the bridge final for all parties?—A. We neither 
concurred or dissented. Were not asked to do so. We were bound by the action of 
the Quebec Bridge Company and the government of Canada in making Mr. Cooper’s 
approval of the plans final for all parties. 

Q. Did Mr. Cooper suggest to you his inability to continue as consulting engi- 
neer, and if so when was this, what reasons did he assign and how did you view his 
suggestion and with what result ?—A. About two or three years ago Mr. Cooper spoke 
to me about the possibility of his being unable, owing to illness, to continue his duties 
as consulting engineer and suggested the name of Mr. C. O. Schneider as his suc- 
cessor, should this contingency arise. I told Mr. Cooper that we would consider it 
unfortunate if a change in authority in the midst of construction occurred and that 
I hoped and believed he would soon be better and remain through the entire operation. 
As a matter of fact Mr. Cooper did improve promptly and as far as I could see was 
soon in his usual state of health and continued his duties in the same manner as 
previously. 

Q. Did the Phenix Bridge Company at any time suggest the employment of Mr. 
Cooper, Mr. Edwards, and Mr. McLure in their several capacities?—A. No suggestion 
of the employment of any of them was made by this company. About the time the 
necessity of appointing a consulting engineer arrived, Mr. Hoare said the Quebee 
Bridge Company was considering the names of four or five engineers, among them 
the name of Mr. Cooper, and asked me as to their ability and experience, and I said 
I considered Mr. Cooper the best fitted for the work. We received an application 
from Mr. McLure for a position. I did not know him, but knowing that Mr. Cooper 
desired to secure the services of a young graduate of some experience in bridge work, 
I turned the application over to him. 

Q. Do you consider that ample time was given to the study and preparation of 
the plans? In this connection we understand that the actual weight of the suspended 
span over-ran that assumed in the calculations for the anchor and cantilever arms by 
fully 25 per cent?—A. Yes. Ample time was given. The actual weight of the 
suspended span did over-run that assumed in the original calculations. The esti- 
mated weight was necessarily approximate. 

Q. At what date was first plan approved by the Department of Railways and 
Canals received by you and what was this plan?—A. The first plan of the main 
structure, approved by the Department of Railways and Canals, was received by us 
October 28, 1903; it was the plan of the floor beam drawing B anchor arm. 

Q. Prior to October, 1904, was your office work confined to the anchor arm?—A. 
No. Prior to October, 1904, our office force was at work on stress sheets of the entire 
bridge and on the shop details of the approach span, anchorages and anchor arm. 

Q. At what date were the final arrangements made under the contract of June 19, 
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1903, which permitted you to proceed freely with your work?—A. February 22, 1904. 
The final arrangements were concluded on this date. We had in the meantime been 
working on our plans and details of the structure.and making provisions for pro 
perly and promptly constructing the work. 

Q. When you sent the stress sheet of the anchor arm for approval to the Depart- 
ment of Railways and Canals, had you completed your stress sheets for the suspended 
span and the cantilever arm, and had you designed the traveller?—A. The anchor arm 
stress sheet was approved by Mr. Cooper, June, 1904, and by the Department of Rail- 
ways and Canals October 11. The traveller was designed April, 1904. 

Q. When did you sent the stress sheets of the suspended span and cantilever arm 
for approval and had you then designed the traveller?—A. Stress sheets for the sus- 
pended span was sent February 19, 1904, and for the cantilever arm, May, 1905; the 
traveller was designed in April 1904. 

Q. After completing the stress sheets of the suspended span, and of the cantilever 
arm, and the design of the traveller, did you find that modifications were necessary in 
the stress sheet of the anchor arm, what were they and did they tend to increase or 
deerease the stresses?—A. Yes. It was found necessary to make modifications in the 
stress sheet of anchor arm, due to increase in weight of suspended span and cantilever 
arm, but not to the traveller. 

Q. Were the members of the anchor arm designed from the stress sheet of 
October, 1904, which sheet reached the Department of Railways and Canals at the 
same time as the plans of the details of the bottom chords?—A. Yes. 

(}. When the plans for the bottom chords were approved had any of the chords 
already been built, and were they in accordance with the plans as approved?—A. None 
of the chords were built before Mr. Cooper approved the plans. 

Q. Was any work done or material ordered prior to receipt of approved plans 
from the Department of Railways and Canals, and if so give details—A. Yes. Work 
was done in many instances including anchor arm chords and other members upon 
receipt of plans approved by Mr. Cooper and before the plans were actually approved 
by the government, as Mr. Cooper’s approval was final as far as we were concerned. 
No changes were ever made by the government on ‘any plans approved by Mr. Cooper. 

Q. The contract between the Phenix Bridge Company and the Quebec Bridge 
Company provided for payment at prices per pound of material erected complete. 
Was there any limit at all placed upon your company as to the amount of money the 
bridge should not exceed in cost, or was any sum mentioned by you that it would not 
exceed ?—A. No. 

Q. What financial Giaticentons' governed you in the design of the structure ?— 
A. We were not governed by’ any financial consideration in connection with the 
design of the structure. 

Q. Did the consulting engineer at any time urge upon you the necessity of eco- 
nomy, beyond the point where you considered the best efficiency could be obtained ? 
—A. He effected economy in cost by changing the specifications, and these changes 
lowered the efficiency of the bridge. In details not expressly covered by the specifi- 
cations he also exercised economy. He endeavored to reach an economical design, 
and we did not think he carried this so far as to lead us to question the safety of the 
structure, 

Q. Did any one else ?—A. No. 

Q. Have you and your staff acted harmoniously with Mr. Cooper throughout this 
work ?—A. Yes. 

Q. Did the changes in unit stresses meet with your approval ?—A. The changes 
in unit stresses were made by Mr. Cooper and were not submitted to us for our 
approval. Mr. Cooper merely talked the matter over with Mr, Szlapka as a brother 
engineer, but not however for the purpose of getting the wishes of the Phenix Bridge 
Company. He then reached a decision of which we were notified and upon which we 
acted. 

Q. Did these changes follow previous experience, or did they take the work out 
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of the field of past experience in bridge construction and detailing and in what 
respect /—A. The changes in unit stresses for compression members carried them out 
of the field of past experience in bridge construction and detailing and did not 
follow usual practice. 

Q. Do you consider, in view of this, that enough time and study were devoted 
to the preparation of designs?—A. Yes. We took all the time considered neces- 
sary for the study and preparation of plans and I believe Mr. Cooper’s office also took 
all the time that they considered necessary. 

Q. To your personal knowledge, was Mr. Cooper’s examination and criticism of 
plans aggressive and did he insist on discussion of all matters in which questions 
arose ?—A. Yes. The examination of details and plans by Mr. Cooper’s office, I 
believe, was conscientiously and carefully done. Discussions often arose but Mr. 
Cooper’s decision always prevailed. 

Q. Were all plans to your knowledge approved by the consulting engineer ?—A, 
Yes. 

Q. In any instance were plans sent to the Phenix Iron Company before the 
approval of the consulting engineer was obtained and was any fabrication commenced 
prior to such approval ?—A. In a few instances and late in the work, plans were 
sent to the shops for preliminary work before the actual approval by the consulting 
engineer; so that we would be prepared to carry on the work promptly. This was only 
done in the case of plans of which the design and detail had already been established 
and approved by the consulting engineer. We took the risk of possible alterations by 
him. But in no instance was a single member of the bridge actually completed 
which was not in accordance with the final approved plans. 

Q. Was the design of details of the lower chord particularly discussed with Mr. 
Cooper, and was his opinion specifically obtained on the latticing and other details 
and, if so, please state fully what took place ?—A. Yes. I had no interview with Mr. 
Cooper on this subject, but I instructed our designing engineer particularly to 
submit the question of size of latticing of chords to Mr. Cooper. Mr. Szlapka later 
reported to me that he had an interview with Mr. Cooper on this point, and Mr. 
Cooper advised him that the lattice angles were correct as shown on approved plans. 
Mr. Szlapka will give you the details of his interview with Mr. Cooper on this point. 

Q. We understand that the Phenix Bridge Company maintained an independent 
inspection of the shop work done by the Phoenix Iron Company. Please file a copy 
of the record of the errors detected by your inspector ?—A. An independent inspec- 
tion was maintained and I herewith submit the daily record. Exhibit No. 90. Every 
error, however small, is noted in that book, and all these errors were corrected before 
the work left the shop. 

Q. Were all errors reported satisfactorily corrected by the Phenix Iron Com- 
pany ?—A. Yes, 

Q. What precautions were taken to insure the safety of the bridge members in 
handling and transportation ? What measurements were made at the bridge site to 
detect distortion or injuries occurring to members in transit ?—A. Special precau- 
tions were taken to insure the safety of the bridge members during handling in trans- 
portation. We consulted with the superintendent of the Motive Power of the Penn- 
sylvania R. R. Company and devised with his representative special schemes of load- 
ing. All large and heavy pieces were the subject of special consideration with the 
transportation companies. All members were carefully inspected as to distortion and 
injury during transit, after the members arrived at bridge site and before they were 
erected in place. I cannot say just what measurements were made in the course of 
this inspection. ‘This inspection was by the representatives of both the Quebec 
Bridge and Railway Company and the Phenix Bridge Company. 

Q. Please file a full list of all members injured in handling or in transit with a 
statement of what subsequent action was taken in each case.—A. Only one member 
was injured in transit, being the shell frame south anchorage. The repairs to this 
member were explained in detail in the evidence of Mr. A. B. Milliken. One member 
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was injured in handling at south storage yard, being chord 9 L anchor arm, repairs 
of which have been fully covered in evidence. One member was dropped in handling 
in the shops, slightly injuring it and one or two other smaller members. Thorough 
repairs were made, all as shown in detail in shop inspector’s report. These members 
were thoroughly repaired under the direction and to the satisfaction of the inspectors. 

Q. Please file a complete list of ‘field corrections’ reported from the bridge site. 
—A. We file herewith complete list of field corrections reported from the bridge sité 
and noted during the erection of the structure. (Exhibit No. 91)—most of these 
refer to false work and erection apparatus. 

Q. Please file a statement compiled from your weekly records showing the weight 
removed from and added to the cantilever arm and suspended span during 1907.—A. 
We file the statement compiled from weekly records showing weight removed and 
added to cantilever arm during 1907. (Exhibit No. 92.) 

Q. Please give a statement with dates complete showing fully Mr. Birks’ ex- 
perience and the nature of the work upon which he had been employed?—A. A state- 
ment of Mr. Birks’ experience in no sense conveys a proper estimate of his ability 
which was unusual for a man of his years. He was specially fitted by character and 
temperament for the work entrusted to him. His experience was as follows:— 

On March 22, 1902, we received a letter from Geo. F. Swain, prof. C. E. Mass. 
Institute of Technology, Boston, suggesting the name of A. H. Birks to us as a 
desirable man for our engineering department. He wrote as follows:—‘ I also have an 
exceedingly good man who graduated in architectural engineering and has been taking 
a post-graduate course with me. His name is A. H. Birks. Birks is a man of excep- 
tional ability in this line and having taken all my work in structures is as well up in 
bridge work as building work. He has also had some experience, having worked one 
summer with a bridge company, and one year in an-architect’s office, I believe. He 
is an exceptional man.’ 

We gave Mr. Birks a position and he started to work in our draughting depart- 
ment and worked there for about six months. We soon found he had traits of char- 
acter and ability that would well fit him for erection work, and he was transferred to 
the erection department on October 7, 1902. 

Between October 7, 1902, and November 8, 1902, he was in the field on erection 
of plate girder spans N. & W. bridge, Circleville, O. 

December 1, 1902, to June 15, 1903, on Central Railroad of New Jersey bridges, 
Wheelers Locks, Parryville and Glen Onoco (plate girder structures) and Lehigh river 
bridge, Parryville (through riveted spans). 

June 18, 1903, to August 18, 1903, Southern Railway bridges, Caswell, Tenn., 
Mascot, Tenn., ae Tenn., Alexandria, N.C., Wolf Creek, Tenn., Jefferson 
City (all plate girder spans) and Tennessee river eee Straw Plains, Tenn., 105 
feet (deck plate structure). 

February 11, 1904, and during the month he was inspector on Southern Railway 
bridges—James river bridge, Lynchburg, Buffalo river bridge, Rappahannock river 
bridge. (All through truss bridges.) 

July 24, 1904, to August 8, 1904, at Deepwater, French Broad river, Hot Springs, 
N.C., 264 feet (through pin span) during the erection of the trusses. 

In March, 1905—Jacksonville, Fla., examining sites of two Atlantic Coast Line 
Railroad draw bridges, securing necessary information for preparing erection plans. 

February, 1906, New London, Conn., arranging method of erecting Jordans Cove 
bridge. 

During the intervals not covered by above, Mr. Birks was engaged on erection 
plans and details in the office at Phoenixville. 

When the Quebec erection was taken up early in 1904, Mr. Birks assisted in all 
the preliminary studies and continued on this work until the entire plan was fully 
developed and settled upon. Many of the features of this erection scheme which 
worked out so successfully in practice were due to Mr. Birks’ peculiar ability in this 
jine. His familiarity with every detail of the erection scheme and the behaviour of 
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the trusses during erection, his thorough technical training, his absolute reliability, 
decided us to appoint him resident engineer of erection, and he was sent to Quebec 
in September, 1904. He was on the work during the working season from that time 
until the date of the disaster, with the exception of the period during the erection of 
the main traveller, when Mr. C. W. Hudson was resident engineer. 

Mr. Birks was fearless’ and was able to climb over the entire structure. He had 
a lovable character and that about him which instantly demanded respect and con- 
fidence. He could have his orders carried out readily without friction. It would be 
difficult to find a man combining the many traits of mind and character which so 
eminently fitted him for the position of resident engineer of erection. 

Q. Please file a detailed statement of all the long span bridges that have been 
built by the Phenix Bridge Company since 1890 /—A. The Pheenixville Bridge 
Works have constructed since 1865 about six hundred and ten thousand tons of bridge 
work. They are the pioneers in bridge construction in the United States. Among the 
larger works constructed by the company we mention the following :— 

Pecos Viaduct, Texas, Southern Pacific Railway, 2,080 feet long, 326 feet high. 
(1889). 

Ohio River Bridge, Cincinnati, O., C. & O. Ry. One and one-half miles long, 
containing 550 feet through pin span, the longest and heaviest truss constructed. 
(1888). 

Harlem river draw, New York City, 303 feet through riveted. Turntable 60 
feet diameter, largest in the world. (1896). 

Red Rock cantilever, Santa Fé Railway, 660 feet central span. (1890.) 

Mississippi river bridge, Rock Island, Ill, for United States government. A 
double deck structure 1,850 feet long. (1896). 

Cambridge bridge, Boston, Mass., 11 plate arch spans, weight 16,000,000 Ibs. 
(1904). 

Omaha draw, 520 feet through pin. (1893). 

Sioux City bridge, Nebraska, two 470 feet draw spans; two 500 feet through 
spans, 4,000 tons. (1896). 

Manhittan bridge, New York, 1,470 feet central span, 725 feet side spans, 
34,000 tons (not including cables). (1906-7.) 

Q. Why were Mr. OCooper’s suggestions of August 9, 1907, for the repair of the 
splices at 7 L and 8 L cantilever arm, not adopted and promptly executed: ?—A. 
After the lower chords, including the details of shop and field splices, were approved 
by the consulting engineer, the engineers of the Phenix Bridge Company and the 
Erection Department carefully considered the action of the field splices during con- 
nection of trusses and the camber movements of splices while members were re- 
ceiving their full dead load. A special camber blocking was designed and placed on 
false work under each panel point. This blocking was easily adjusted and free to 
move longitudinally. Special consideration was given to the bolting before the rivet- 
ing of splices. Full instructions were prepared in advance of erection and incorpor- 
ated in a blue print book of instructions to the field force. The bolting was checked 
in person by the resident engineer and regular reports sent to Pheenixville. The 
action of the joints was noted and reported on printed forms as erection proceeded, 
by the resident ‘engineer in charge of field instrument work. The action of joints 
was also noted specially by the designing engineer and assistant engineer in charge 
of details during several visits to the bridge site. All of this was in addition to the 
regular erection supervision by the general foreman and his assistants. The splices 
were under the closest scrutiny at all times and they acted as expected in closing to 
complete contact. No report was received at Phcenixville advising us of anything 
wrong in connection with any splice until August 8, 1907, in a letter from Mr. Birks 
dated Bridge Site, August 6, 1907. In this letter he advised us that one of the inside 
ribs at bottom of splice chord 7 L—8 L cantilever arm was bent out of line and en- 
closed a sketch of a diaphragm to be riveted between the ribs to hold them in their 
position. This proposed diaphragm was sent to Mr. Cooper by Mr. McLure on same 


376... ROYAL COMMISSION ON COLLAPSE OF QUEBEC BRIDGE 
7-8 EDWARD VII., A. 1908 


date as it was sent to us, but he did not approve it. See telegram from him, August 
8, 1907. (Exhibit No. 79-F & 73-J.) Mr. Cooper never gave us any instructions con- 
cerning the matter. His letter of August 9, simply deals with ideas and you will 
notice by his letter of August 18, that he desired before acting to get further infor- 
mation from his resident engineer Mr. McLure. His letter of August 21st indicates 
that he had not yet reached a decision and the matter was still in this unsettled 
state when the accident occurred. There were no joints in the anchor arm where 
similar bend in rib was noticed; they all lined up true and satisfactory. 

Q. Were chords 9L, anchor arm, and 9R and 8R, cantilever arm, in perfect . 
condition when they left Phcenixville?—A. Yes. 

Q. Were requests and suggestions made by Mr. Cooper with regard to tests and 
to matters of erection always promptly considered and, when acted upon, was it with 
all possible promptness, giving specific instances?—A. Yes, as instances: Special 
tests of eyebars in connection with deformation of eyes; water gauge levels for use at 
bridge site; investigation of top section of main post by Mr. ‘Scheidl. 

Q. What is your opinion concerning the movements of the bridge when falling? 
—A. The position of the wreckage indicates to my mind that a compression member, 
a lower chord in anchor arm down stream truss, failed first and, immediately follow- 
ing, the compression member directly opposite failed. The failure of these two com- 
pression members permitted the anchor arm to move two panels toward the river. 
The lower chord of cantilever arm being relieved of support forced the two shoes 
towards shore and broke off a lower section of main post. The down stream chord 
anchor arm failing first permitted the truss to drop vertically as well as horizontally 
and had a tendency to pull the higher parts of the superstructure down stream. The 
pinnacles at the top of main posts are pointed in this direction. 

Q. Please explain the references in Mr. Birks’ letter of August 29, 1907, with 
regard to the telephone conversation about stopping the work of erection?—A. On 
August 29, 1907, we first learned from the letter of August 27 from Mr. Yenser that 
buckles were noticed in webs of lower chord 9L of anchor arm. Consultation then 
took place at Phoenixville between the engineers, shop officials and inspectors, and it 
was determined that chord could not be bending from any excessive stress, as it was 
carrying only three-quarters of the work load for which it was designed and approved. 
We then called Mr. Yenser and Mr. Birks on the ’phone and advised them of our 
conclusion. During this conversation on the ’phone they notified us that a portion 
of the bends had been in the webs for a long time. That since writing on August 27 
they had carefully watched and repeatedly examined the chords and found there was 
no further movement, and that they had proceeded with the erection without waiting 
for advice from us. As this action agreed with our own conclusion we told them we 
thought they had acted wisely in not stopping the erection. Mr. Birks’ letter refers 
to this phone conversation. While a chord with bent webs, even though bends are 
slight, is not capable of performing its functions as well as a perfectly straight mem- 
ber, the bends in chord 9L noted on August 27 and of which we learned on August 
29 were not such as to shake absolute confidence of years which all had in the entire 
structure. If the consulting engineer then believed there was imminent danger and 
that all work should be stopped immediately it was not necessary to inquire whether 
Mr. A. B. Milliken was at site or not. Mr. Hoare had sent Mr. “McLure to Mr. 
Cooper to report on the bends in chord 9L and to receive his advice. Mr. Hoare was 
in Quebec and any message to him would have stopped the work instantly, as was. 
done on a previous occasion by direction of Mr. Cooper. The testimony of others 
shows that Mr. Cooper on August 29, no doubt, had no thought of imminent danger. 
We all now see, what no one dreamed of before, that the compression chords were 
beyond any scheme of protection on August 29 and were failing under less than half 
the load for which they were designed and approved and were considered capable of 
sustaining without failure. While it is difficult it is essential, in order to reach an 
accurate judgment, to keep in view the frame of mind every one was in before August 
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29 regarding this structure and its strength and the respect and confidence all had in, 
the engineers responsible for its design and detail. 

Q. Was the bridge in all particulars designed by the engineers of the ye 
Bridge Company and were these designs fully approved by the Quebec Bridge Com- 
pany through their consulting engineer, Mr. Cooper?—A. The bridge was designed in 
its general features by the engineers of the Phenix Bridge Company. The details of 
the bridge were worked out in connection with the consulting engineer, to agree with 
the modified specifications which he had prepared, and all plans and details were 
approved by the consulting engineer, Mr. Cooper. 

Q. Please file the reports showing the condition of the joints in November, 1906, 
and also a similar report to August, 29, 1907. At what date was the joint 8-9 I 
anchor arm riveted?—A. Reports pen show the condition of joints November, 
1906, and also a similar report of August 29th, 1907. (Mxhibit No. 93.) Joint 8-9 L 
anchor arm was riveted, June 1907. 

Q. The contract for the main spans was signed June 18th, 1903, and called for the 
completion of the work by December 31, 1906. Was the time allowed, in your judg- 
ment, sufficient for the satisfactory carrying out of the work? Did Mr. Cooper express 
any opinion to you concerning this?—A. The time for completion in our contract of 
June, 1908, was given as December 31, 1906, and was fixed by the Quebec Bridge Co. 
We believe this time was too short and would not agree to be bound by it, and on the 
date the contract was executed, letters, which have been submitted to you, passed be- 
tween the two companies extending the time to December 31, 1908. Mr. Cooper 
subsequently expressed his opinion in this connection saying four or possibly five years 
would be required for the construction of the bridge, this long time being required 
because of the short working season for erection and not because of other construc- 
tion demands. As a matter of fact the Phenix Bridge Co. was unable to start on 
the work as early as had been expected because of the delay in the completion of the 
south approach to the bridge, and hence notwithstanding due diligence on its part the 
work could not have been completed for some time after December 31st, 1908. 

Q. Please state the circumstances that called for the letter to you from Mr. E. A. 
Hoare, dated October 20th, 19062—A. Mr. Hoare’s letter of October 20th, 1906, was 
called forth by correspondence I had with Mr. Milliken in connection with the 
demand which Mr. McLure had made to him to stop certain work on falsework of 
south anchor arm, after Mr. Milliken had received instructions from me over the 
*phone to proceed with this work at once. It was work which demanded prompt atten- 
tion and was not of such an important character as to call for action on the part of 
the consulting engineer; and while it was a change from our original printed instruc- 
tions, it was only such a change as might be looked for in work of this character. Mr. 
McLure was fully informed of all our erection methods, etc. In this particular 
instance there was no opportunity to advise Mr. McLure in advance. Mr. McLure or 
any other representative of the Quebec Bridge Co. could have had the work stopped 
by communicating with his superiors. The correspondence which you have will give 
you further details. 

Q. Is there any known system of bridge erection that could eliminate or modify 
the camber system adopted by you in the erection of the Quebec Bridge, and was the 
~ system adopted by you after careful study and calculation, the proper mechanical 
method to adopt?—A. I know of no system of erection of a stiff frame which can be 
carried out without some form of a camber system. It is a mechanical necessity. This 
system has been used with success from the beginning of bridge construction, and in 
the Quebee Bridge was worked out in greater detail than ever before. A special cam- 
ber blocking at each panel point enabled us to keep the work in absolute control. As 
the dead load was applied and changes in anchor frame were taking place, the action 
of all joints was watched and reported and we found that the truss was behaving 
exactly as expected and it continued to do so up to the time when all joints had a full 
and complete bearing. 

Q. Is a statement that the Phenix Bridge Company had promised both the 
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Quebec Bridge Company and the Dominion government to complete the bridge in 
1908 and was therefore pressing the work with all speed consistent with safety, a 
correct statement of facts’—A. The Phenix Bridge Co. when asked at the time of 
signing the contract and later, assured the Quebec Bridge Co. and the government that 
it would use every effort to complete the bridge within the contract period, but no 
promise was made to do so. 

Q. Please state what technical knowledge of permanent value to the engineering 
profession has been obtained in connection with the construction of the Quebec 
Bridge?—A. It is too soon to give in any proper manner the ‘ technical knowledge 
of permanent value to the engineering profession’ which will grow out of the con- 
struction of the Quebec Bridge and the disaster of August 29. 

Q. We understand that the bridge was struck by lightning on more than one 
occasion. Will you please say what effects were observed due to lightning and do you 
connect them in any way with subsequent events?—A. During the construction of 
the work lightning struck the wooden derrick at top of main traveler, destroying the 
mast but doing no other damage. Lightning also struck the end of the traveler which 
was raising falsework on north side, damaging the end of traveler only. These two 
occurrences had no connection with subsequent events. 

Q. Did you interest yourself in any way at any time, and when, in any attempt 
to negotiate or dispose of securities of the Quebec Bridge Company, and with what 
result?—A. At their request we introduced the officers of the Quebec Bridge Com- 
pany to bankers in this country at the time the Quebee Bridge Company desired 
to dispose of their securities. Nothing definite came out of these negotiations. 

Q. What was the reason for the failure of these negotiations, and what reasons 
did the parties give for not taking up the project?—A. As I remember, the experts 
of the bankers reported at that time that they did not find a sufficient possible traffic 
in the near future to pay interest on the bonds. Then all expressed their belief in 
the ultimate value of the property but the returns were too remote for bankers in 
this country. 

Q. Did you fully consider the Quebec Bridge Company’s project at this time 
from a business standpoint and did you approve it after you had made your investi- 
gation?—A. At the earliest date I had personal confidence in the Quebec Bridge 
Company’s project and strongly approved of it to the officers and directors of my 
company. 

Q. Was the executive work in the negotiating and carrying out of the contract 
done by you on the part of the Phenix Bridge Company?—A. The executive work in 
connection with the negotiations and carrying out of the contract was done by me. 

Q. In your negotiations with the Quebec Bridge Company did you find that all 
matters were conducted on a purely business basis?—A. In all my negotiations with 
the Quebec Bridge Company all matters were conducted on a purely straight business 
basis. : 

Q. Did you receive any favours over your competitors?—A. No. 


I, Charles Scheidl, of the town of Pheenixville, in the state of Pennsylvania, 
one of the United States of America, engineer, make oath and say :— 


1. That I attended before the Board of Royal Commissioners appointed under 
the Great Seal of Canada for the purpose of inquiring into the causes of the collapse 
of the Quebec Bridge, on several days during the months of October and November, 
1907, in the town of Phenixville, in the state of Pennsylvania aforesaid. 

2. That the attached twenty pages, numbered 914 to 933, both inclusive, contain 
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my evidence in this matter. The answers to the questions are true statements to the 
best of my knowledge and belief. 


Sworn before me in the city of Phila- 
delphia, in the state of Pennsylvania, 
this day of November, 1907. 


Mr. ScHeEIDL’s testimony : 


I was born on July 11, 1860, in Neuburg, on the Danube. In 1866 I went to the 
public school and in 1871 I entered the Royal Bavarian Gewerschule in Neuburg on 
the Danube, graduating in 1875. For a few months I was in the employ of the 
Royal Bavarian Railway as draftsman on a new railway line. In 1875 I entered the 
Royal Bavarian Industrieschule in Augsburg and graduated in 1878. I was next in 
the employ of Civil Engineer Heilman who had the largest construction business in 
Munich. I was there for two years and had the advantage of a very considerable prac- 
tical experience. I also had charge of a large construction work there for one year. I 
joined the Bavarian army in 1880, serving for one year, after which I went back to my 
former employer in Munich. In 1882 I re-entered the army and remained for two 
months only, I having passed the examination for a reserve officer. In 1882 I went back 
to my former employer in Munich and had charge of construction work again. In 
the fall of 1882 I was employed as draftsman by the New York firm of Schwarzman, 
my work there being in connection with building work. In 1883 I was employed by 
Civil Engineer Bergner of Philadelphia as draftsman in connection with the build- 
ing of some manufacturing establishments. On May 25, 1883, I entered the employ 
of Clark, Reeves & Company, now the Phenix Bridge Company as draftsman. I 
was given charge of the drafting work in 1889 and since that time I have had charge 
of almost every kind of work in the bridge line; for instance, a part of the Pecos 
Viaduct, Fairmount Avenue bridge in Philadelphia and a large number of different 
kinds of spans for various railway companies. JI had charge of two 500 feet spans at 
Sioux City, of the Rock Island bridge—a government bridge—and of part of a 
second Rock Island bridge for a railway company. At present I am assistant en- 
gineer of the Phenix Bridge Company in charge particularly of detail designing. I 
have occupied that position since 1889. 

With reference to the work of designing the Quebec Bridge, Mr. Scheid] made 
thie following statement : 


I—Preliminary office work after approximate stress sheets of bridge had been 
determined. 


The first step in connection with the detail work for this structure was to remove 
to a private office and go over the outlines of the bridge at the same time looking 
over the general stress sheets which had been furnished. The first thought was: 
How will the suspended span be connected to cantilever, how supported by it and is 
it to swing free at one or both ends? Next my thoughts were given to details of shoes 
for main posts and then follow the anchorages. In building this structure one 
naturally had to find first the manufacturing limits of existing bridge plants re- 
garding : 

First, tension members. It had been decided to use 15-inch eyebars as best 
suited for this bridge and it was found that a 12-inch round pin was the limit at that 
time on account of the large size of such eyebar heads. Yet, it was known that the 
top chord of anchor and cantilever arms must be composed of a broad chain of eye- 
bars of dimensions hardly ever used before. The packing of top chord eyebars had 
therefore to be so arranged that a 12-inch round pin would satisfy all the requirements 
of the specifications, while for built up members any size of pin could be used. 

Second, compression members. The building of compression members seemed at 
first to involve no difficulty whatever, but as soon as some of the connections had 
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been studied it was found that more than one pin at a panel point must be used for 
any successful detail and for safe erection and the question of links presented itself 
at once . Through the attachment of links for eye-bar connections these compression 
members assumed such dimensions that the question of transportation became a 
most important consideration. The carrying loads and clearances of the different 
railway companies transporting material to Quebec had to be studied before any 
large compression member could be detailed. 

Returning to the detailing of suspended span, one end had been arranged fixed 
while the other end moved on a nest of rollers. This roller arrangement caused a 
bulky detail at end of cantilever besides which the end posts of suspended span could 
not be braced properly near the floor line. Moreover, great difficulty was experienced 
from the eccentric loading in a longitudinal direction caused by the move- 
ments principally due to temperature, but also due to deflection of trusses, which 
movement might have been further increased by some slight error in not building 
main piers 1,800 feet C to C.. This movement amounted to about 2 feet. Finally 
the erection of such a roller end would have involved additional diffeulties and it was 
found that the use of swinging end posts would give the best results. 

The next question was how to provide for the transfer of wind stresses from sus- 
pended span to cantilever arm. Such a transfer was made at first in the four bottom 
chord ends of suspended span, but this scheme had to be abandoned because of the 
difficulty of making these arrangements in both stresses work simultaneously. Finally, 
a design with only one transfer of wind stresses per span end was decided upon as it 
gave safe and determinate results. 

All the different panel points of the suspended span were now detailed, and exact 
pin packings made, ete. This suspended span, though larger than ordinary long 
spans, presented no special difficulty. The erection problem could at this time be gone 
over only in a general way. 

The details for the suspended span were those generally used. The details at 
intersections of top of hangers and top of sub-posts were first tried with one pin, but 
the connections made the one pin very long and the connected members had undesir- 
able, long, weak jaws, while with the introduction of links the hanger and sub-verti- 
cals could be connected in a most satisfactory and substantial manner to the trans- 
verse bracing, giving greater stiffness. Besides the difficulties of erection were reduced, 
as otherwise the traveller would have had a much greater overhang and this would 
not only have increased the weight of the traveller but also the weight of the struc- 
ture. It was the intention at this stage to try some toggle arrangements for adjusting 
suspended span halves during erection. 

The next study was that of the arrangemént of the top chord packing for canti- 
lever and anchor arms. Links fast to posts for diagonal eyebars were deemed neces- 
sary. The question of using two pins for top chord connections at main posts of canti- 
lever also arose and it was proposed to use only one pin at these apices. The details 
of the principal panel connections were drawn out next. The links for connection 
at bottom end of diagonal eyebars were first designed fast to bottom chord as being 
more desirable and smaller in size, but this scheme had to be given up as the connec- 
tions of floor beams to posts and bottom chords became weaker, while links fast to 
posts gave a splendid connection between floor beams and posts. This obviated the 
necessity of having end stiffners on floor beams shipped loose as depths of floor beams 
exceeded shipping limits. After all these apices had been sketched out and the packing 
plans for trusses completed the main shoes and main posts were gone into, Extraordin- 
ary dimensions were required for the pedestals under the main shoes to properly dis- 
tribute such an enormous weight over the masonry. The original idea was to build 
each tier of pedestals in one piece, but shipping limits forbade this and special mil- 
ling machines had to be constructed. The shoe had been so designed that all loads 
passed through its pin, but the scheme of letting the main post bear directly on the 
pedestals while shear from bottom chords only passed through shoe pin was considered 
too. Special attention had been given to transferring all wind loads collecting near 
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shoe into masonry. The detail at top of main post was at first tried with one pin but 
two pins were found necessary. The main post had been so designed that the placing 
of its ribs gave the best resistance to bending of that part of post where transverse 
bracing had to be omitted for passage of trains and wagons, while ribs of posts near 
top and bottom had to be placed in a longitudinal direction. 

The details for connection of top laterals, top transverse strut and top chord 
should be specially mentioned as many devices were sketched out before a selection 
was made. 

The anchorages had already been built with a liberal allowance at that time for 
any increase of uplift and also the two 214 foot approach spans had been built. These 
items require no special notice here. All this preliminary work had been done during 
January, February and March, 1902, by myself and I was always in charge of all 
detail work of this bridge. 


II.—Preliminary Work. 


After the receipt of the revised specifications, preliminary work, showing prac- 
tically final results, commenced in July, 1903. 

The first step was to determine normal lengths of all bridge members. As trusses 
had not a single horizontal member all inclined members were designated by ordinates 
and co-ordinates expressed exact in feet and inches. The elevation of any panel point 
could quickly be checked without knowing the length of any inclined member. To 
get lengths of inclined members three different methods were applied. One method 
was squaring sides, adding and taking square root. This was done independently by 
three men. Another method was the use of logarithmic tables and a last method was 
by means of tables of squares, thus eliminating any error that might be hidden in a 
book of squares. During the further progress of the work the lengths were checked at 
least ten times. Next in order, preliminary drawings of all plate and trussed floor 
beams and of all stringers were made and sent for approval. The execution of these 
floor beams and stringers was most elaborate with reference to the spacing of rivets 
in webs and covers, taking care of end shear, net sections, &c. Then, details showing 
type of transverse bracing were made for approval; also details showing very clearly — 
main shoes, pedestals, connecting chords and bracing of same. 

The arrangement of eyebars for the anchor arm required considerable time and 
study as the bending moments on pins had not to exceed the allowed values of a 12- 
inch round pin. After some packings had been arranged and the problem of manu- 
facture studied carefully the final decision was to have no eyebars thinner than 1}4 
inches nor thicker than 2%6. To avoid additional stresses on eyebars the skew in 
regard to C. line of trusses had not to exceed 4 inches in 50 feet. If the skew could 
not be kept within that limit on account of clearances for bridge, eyebars were bored 
skew to eliminate additional stresses in eyebars and the method of marking such eye- 
bars was most distinct and precise so as to make sure that any such bars would not 
be placed the wrong way in the bridge. The sides of these eyebars were marked before 
being removed from the boring machine and the heads were painted ‘inside’ and 
‘outside’ with different colours. It is needless to say that the calculations for pack- 
ing all top chord eyebars was a most tedious and time swallowing operation. 

In all cases the desire was to avoid difficult calculations by placing eyebars so 
that moments could be reduced to zero as often as possible. All eyebars were so. 
grouped and ribs of chords were so divided as to get 2, 8, 4 or 5 (or even half sets) 
equal sets; in other words all ribs at connections were packed alike and, therefore, 
stressed alike. In all top chords the stresses coming from diagonals were counter- 
balanced by eyebars in chords and placed so that this transfer was practically direct 
while the rest of the chord eyebars, getting their stress from former panel points, were 
side-lined. 

The details for anchorages were worked out next. The method of transferring 
windshear at end of anchor arm to masonry had been made through checks between 
end floor beams and top strut of windbent. The uplift caused from wind had been 
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taken care of by means of long foundation bolts. This wind uplift was finally ordered 
to be taken care of by the main anchor bars themselves and only the horizontal trans+ 
verse shear was resisted by foundation bolts. The transferring of windstress from 
end of anchor arm to top strut of windbent was finally accomplished by means of a 
tenon girder which had a roller bearing against top strut of windbent and could move 
in any direction whether the movement was caused by temperature or by change in 
the loading of the bridge. 

The lengths of all stringers were determined then by calculating the length of 
chords for all the different ways of loading and finding therefrom the lengths of 
stringers according to their elevation between chords. These stringer lengths were 
fixed so as to give the least bending in floor beam. The result was that every other! 
panel had an expansion joint. At expansion joints the railway stringers only were 
fast to the floor beam on one side, while all other stringers were slightly loose so that 
bending of floor beam could not take place in the short distance between chords and: 
nearest stringer. 

At this stage the preliminary detail of all anchor arm panel points was started 
commencing with the end bottom chord. All these plans were made in a most elabor- 
ate manner, all stresses, pin bearings, number of rivets, calculations for each, etc., 
were clearly given on each drawing. All ribs of chords were so arranged as to divide 
each truss connection into two, three, four or five equal ribs, so that each got its 
proper share from diagonals; in other words ‘all roundabout’ connections were 
avoided to secure the simplest and most direct connection in all cases. 

Though all main posts consisted of only two ribs, the ends had to be provided 
with four or more ribs for proper chord connection. At bottom of posts the floor 
beam shear was transferred to all four ribs in the most direct manner. 

Sub-posts and hangers were built of only two ribs throughout, but where they 
were connected, for instance, to a four rib detail, each rib got quarter of the stress in 
vertical and horizontal direction. Wherever additional ribs and posts were placed all 
such connections fully provided for shear, chord stresses, etc. The bearing values on 
pins had been made one and a half times the allowed stress, but this was later changed 
to 14 times the allowed stress. Shear on pins was made # times the allowed stress. 
The net section through pin hole was made first 14 times and later 1:3 times the net 
section of member, while the net section back of pin holes was made $ of that through 
pin hole. In determining net sections through pin holes not only rivets directly oppo- 
site pin were considered, but the placing of any rivets in such links was most carefully 
followed throughout. The net sections of all riveted tension members were found by 
assuming the rupture to take place through any diagonal line of rivet holes where 
the net section does not exceed by 30 per cent the net section of the transverse line. 
All panel points of anchor arm had been sketched out in the most studious way. Most 
points were shown giving several ways of making the connections until a final one 
had been selected. As these sheets showed not only every detail but all the calcula- 
tion throughout, it was an easy matter for any draughtsman to make final shop 
drawings therefrom in a most intelligent manner. Neither pains nor time were spared 
in any of these preliminary details for the anchor and cantilever arms and suspended 
span. Every detail had been clearly demonstrated in every conceivable manner before 
shop drawings were made; in fact, many of the draughtsmen became disgusted with 
the never ending trials to improve these details. When the details for anchor arm 
were completed and those for the cantilever arm partially completed the weights of 
all details were calculated by the computing department and final anchor arm stress 
sheets furnished. This was the beginning of the shop drawing period. Only the 
anchor towers had been shop detailed in the meantime, as sketched out sometime 
previously. 


III.—Shop Work. 


Before commencing the shop work on the anchor arm a clear understanding with 
the erection department had to be arrived at as to where the field splices had to be 
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finally placed. As an overhead traveller, running on falsework and straddling both 
anchor arm trusses was provided for, the erection problem of the anchor arm was 
simplified as far as the office work was concerned. The work of getting out shop 
drawings for the large traveller and steel false work had been assigned to two other 
assistant engineers. 

For the cantilever arm and suspended span complete plans were got out showing 
the location of splices, the number of each piece in the order in which it was to be 
erected, temporary rods and struts and support of large traveller. A special drawing 
had been made for each position of the large or small traveller, and these drawings 
formed a binding contract between the draughting office and erection department. 
Before any shop drawing of the larger pieces could be made sketches giving the extreme 
dimensions, weight, &¢., had to be made for the different railroad companies. This 
took considerable time as these companies had not only to determine if these large 
pieces could be shipped over their own lines but if they could be shipped the whole dis- 
tance from shop to bridge site. Such sketches were, in many cases, quite extensive 
drawings requiring much time in the office for preparation and often showing special 
beams, struts, castings, pins, &c., to rig up cars, without reference at all to the work 
in this line usually done by the shipping department. It was necessary to provide 
for the proper distribution of loads between sets of wheels and to lay out railroad 
curves so as to make sure that links on posts, &c., placed in special well cars would 
not touch the wheels or be otherwise injured on sharp curves. 

The normal condition of truss shape had been fixed for a certain position of live 
load giving practically the maximum uplift and all cambers were derived therefrom. 
All angles and abutting splices were figured for this position so as to be sure that 
under full loading any extra initial stress would equal zero. 

Pinholes for 104-inch°®, 12-inch® and 14-inch°®, pins were bored %4-inch larger 
than size of pin. 

Pinholes for 24-inch®, pins were bored -,-inch larger than size of pin. 

Pinholes for 7 +é-inch, pins were bored #2-inch larger than size of pin. 

Pinholes 2 #s-inch, pins were bored %o-inch larger than size of pin. 

In determining the length of eye-bars the first correction was for camber, the 
second for permanent set, the third correction was on account of play in pinholes 
and in eyebars placed skew, the fourth correction was for skew. The permanent set 
in eyebars was determined by a series of tests. The correction for permanent set 
in anchor eye-bars was %4-inch per head, while for the rest of the bridge z:-inch only 
was used as the eye-bars were finally made of a higher ultimate steel. The correc- 
tion in built lengths was sz-inch for each eye. 

All posts with link attachments involved additional work in determining the 
lengths as the exact position of pin in pinhole for chord connection had to be found 
first and correction in all directions was made therefrom. In all cases the distances 
C. to C. of pins represented the lengths of members and not the distances C. to C. 
of pinholes. In posts with links the eye connecting to chords had to fulfill all the 
requirements of a regular tension link to suit the resultant stresses of chords. 

All rivets were determined by these values. 


For shop rivets 1:5 times allowed stress for bearing value. 
o¢ 0:75 times allowed stress for shear. 

For field rivets 1:1 times the allowed stress of bearing value. 
a 0:55 times the allowed stress of shear. 


To get the proper elevation of bottom chord for erection purposes the deforma- 
tion of the anchor arm was found according to Williott’s method. It was assumed at 
first that the main post was plumb and that the whole anchor truss rotated around 
the pin of the main shoe until the end bottom chord pin could be connected to the top 
of anchor eyebars. For this purpose a rotation diagram was constructed which gave 
the location of every apex after rotating the struss. For the purpose of jacking up 
the trusses special jacking blocks were provided for two 500 ton jacks per panel point. 
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‘To get deformation diagram in the most exact manner all the vertical members 
had to be corrected again for compression, as they carry heavy top loads during 
erection, while for all diagonals and chords a position for pins in pinholes had been 
assumed which seemed most probable. 

As the bottom chord is 44 feet deep the abutting splice ends could not fit exactly 
as they were designed to fit perfectly under full load. Therefore, these differences had 
to be calculated and 4 of the amount considered as an increase in chord length. 
These openings were intentionally made only half the amount that had been figured. 
In like manner the deformation of trusses was found for any positiun of the traveller 

-on the cantilever arm or suspended span; also, for final position under dead load, 
dead load and live load, and according to temperature. The result was that the horiz- 
ontal movement due to temperature was the greatest, the changes from dead load or 
live load seemed small and the vertical movements did not affect the detailing to any 
appreciable extent. 

For erection of cantilevers the tops of main posts were provided with two pins 
giving an improved and safer method of erection. 

For adjusting suspended span halves during erection, two 1,250 ton jacks were 
provided at each end of bottom chord. For the same purpose a toggle arrangement, 
worked by two 500-ton jacks was provided at each end top chord of cantilever. The 
bottom panels of suspended span half to be erected last were built of eye-bars, while 
all other chords had to be of ‘built section.2 By means of this arrangement the 
bottom chord could be erected completely although the end distance was too little, as 
truss halves were jacked up and no fine adjustment would have been required. The 
last. diagonal of suspended span had a special pin connection for quick connection 
although the joint was to be a riveted one finally. The details of the suspended span 
were still further improved by making most of the joints riveted connections. Of 
course, diagonal eye-bars were connected by pins. This method simplified the erec- 
tion. As soon as two members had been erected final connection could be made and 
they were self-sustaining. 

In getting out the shop drawings for this bridge only a small force of expert 
draughtsmen were selected at first and the number was gradually increased. It re- 
quired three years to complete the office work. It was thought best not to subdivide 
the work among the different assistant engineers but to give one man full charge 
from beginning to end. AJ] drawings were prepared under his direction and when- 
ever a drawing was completed it was examined by him carefully in regard to lengths, 
sizes, strength of all details, notes for shops, inspectors and transportation. It was 
only then that these drawings were forwarded in duplicate to the consulting engineer 
for his approval. If approved seven additioinal prints of complete, checked drawings 
were sent to the consulting engineer for his approval and six copies were returned 
by him to the Bridge Company, who sent five copies to the chief engineer of the 
Quebec Bridge Company. The Phenix Bridge Company received one print back 
approved by the Dominion government. The drawings were made in such a manner 
that all information necessary for the proper execution of the work in the shop was 
given, as clearances, notes explaining any peculiar detail or calling attention to all 
important dimensions regarding width, depth, &c., and information for the sole use 
of inspectors. 

In building some of the posts with many heavy top links, where a large number 
of plates form one link, these links were bound to vary in thickness. The collars for 
pin packing were only ordered after each post was built and the clearances reported to 
the office. The second checking of finished drawings in regard to spacing rivets fit- 
ting to the other members, &e., had at first been done by the assistant engineer in 
charge, but this work was then assigned to other assistant engineers, thus relieving 
the one in charge of this burdensome work and giving him more time for the pre- 
paration of drawings. 

All shop drawings were executed in a most elaborate manner. Most of the prin- 
cipal drawings are real masterpieces illustrating how shop drawings should be made. 
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The Phenix Bridge Company can show these drawings with pride to any expert bridge 
draughtsman. 

As the checking of drawings had to be done by different assistant engineers some 
doubt arose as to whether some errors might not occur as a result, but thus far the 
part of the bridge erected has proven that the checking has been done in a most 
excellent manner. 

At no time during the progress of the office work were more than eighteen men 
working upon it at a time. If twice that number had been employed the result would 
have been the same. The rate of progress depended upon the rapidity with which the 
person in charge performed his work. 

As said before, the preliminary details were made with all calculations and the 
best results were obtained in preparing the final details. Every draughtsman who was 
employed in the preparation of the drawings for this bridge will testify to the unusual 
eare which was taken to bring this work to a successful conclusion. In comparing’ 
the details of this bridge with those of existing long spans with pin connections, one 
finds, for instance, at the intersection of diagonals with hangers and secondary posts, 
a large number of forked members with long thin jaws, packed on one pin, which 
certainly does not give the impression of good rigid connection. We have striven, in 
preparing the details for this bridge, to avoid members with long thin forks. Even a 
casual observer will notice their absence from this bridge, and it will also be evident 
to him that a stiffness in the connections has been secured through the application 
of links not obtained in similar pin bridges before. 


I, Peter L. Szlapka, of the borough of Pheenixville, in the state of Pennsylvania, 
one of the United States of America, engineer, make oath and say :—- ) 

1. That I attended before the Board of Royal Commissioners appointed under 
the Great Seal of Canada for the purpose of inquiring into the causes of the collapse 
of the Quebec bridge, on several days during the months of October and November; 
1907, in the borough of Phcenixville, in the state of Pennsylvania aforesaid. 

2. That the attached thirty-six pages, numbered 934 to 969, both inclusive, con- 
tain my evidence in this matter. ‘The answers to the questions are true statements 
to the best of my knowledge and belief. 


Sworn before me in the city of Phila-) 
delphia, in the state of Pennsylvania} 
this . day of November, 1907.] 


Mr. Peter L. SzuapKa’s testimony :— 


Q. What is your official position in the Phenix Bridge Company?—A. My official 
position with the Phcnix Bridge Company is that of designing engineer. 

Q. How long have you occupied this position?—A. For the last twenty-one (21) 
years. 

Q. When did you enter the Phenix Bridge Company’s service and in what 
capacity? How much time during this period have you spent—in drawing office, in 
computing department, in the erection office and in field work?—A. I entered the 
Phenix Bridge Company’s office in 1880 as bridge draughtsman. I spent six years in 
the drawing room and twenty-one years in the designing department. I was not 
engaged in either the erection department or field work. 

Q. In your present capacity are you the responsible designing engineer for the 
company ?—A. Yes. 

Q. Previous to entering the service of the Phenix Bridge Company, will you 
please state generally what your experience in bridge work had been.—A. I took a 


154—vol. ii—25 


386 ROYAL COMMISSION ON COLLAPSE OF QUEBEC BRIDGE 
7-8 EDWARD VII., A. 1908 


seven years’ classical course in a German college, and a four years’ general engineer4 
ing course in the Royal Polytechnic School in Hanover, Germany, and when entering 
the service of the Phenix Bridge Company, I had the above thorough theoretical 
college training. 

Q./During the period you have occupied your present position will you please 
state what large bridge structures you have designed which have been built by the 
Phenix Bridge Company, giving dates and general dimensions?—A. The following 
are some of the largest structures designed by me, viz. :— 

Ohio River Bridge, at Cincinnati, Ohio, consisting of two (2) 490 foot and one 
(1) 550 foot double track through spans, designed in 1888; the three spans weighing 
over 5,000 tons. 

Ohio River Bridge at Louisville, Ky., consisting of three (8) 546 foot single track 
through spans, built in 1890; the three spans weighing 2,700 tons. 

Tennessee River Bridge, at Decatur, Ala., one (1) 382 foot draw span, built in 
1901, weighing 500 tons. 

Tennessee River Bridge at South Pittsburgh, Tenn., built in 1906, weighing 650 
tons, one (1) 486 foot single track through draw span. 

Bridge over St. Lawrence River, at Cornwall, Ont., three (3) 365 foot single 
track through spans, built in 1897, weighing 1,500 tons. 

Bridge over St. Lawrence River, at Cornwall, Ont., main span, 840 foot cantilever, 
built 1898, weighing 1,200 tons. 

Q. Please state your office engineering organization in the course of designing, 
detailing and checking your bridge work?—A. The general design of the bridge was 
‘prepared in the designing department, under my personal supervision. The work was 
then handed to Mr. Scheidl, engineer in charge of the shop drawings—the main fea- 
tures of the design were explained and complete specifications as prepared by the 
consulting engineer were given to him for his guidance in designing the details of the 
bridge. After preparing the general preliminary details of the most important con- 
nections, Mr. Scheid] discussed same with me, and changes were made, if found 
necessary. ‘These preliminary drawings were discussed with Mr. Cooper and changes 
made as directed by him. After these preliminary details were established to our 
complete satisfaction, an assistant engineer and a number of first-class draughtsmen 
(varying from five to fifteen) were assigned to Mr. Scheidl’s charge, who prepared the 
final shop drawings, using the preliminary plans for their guide. The final shop 
drawings were only then considered as complete, after being changed as many as seven 
or eight times, when they were entirely satisfactory to us and when we believed they 
could not be improved. The general calculations were checked twice in the designing 
department and twice in the drawing room during the preparation of shop drawings. 

Q. Did you design the Quebec bridge?—A. Speaking in a general way, yes. The 
bridge is of such a magnitude as to be beyond the ability and physical endurance of one 
man. The results achieved represent combined efforts on the part of all the depart- 
ments of The Phenix Bridge Company, under the direction of the consulting engineer, 
Theo. Cooper. 

Q. Was the regular organization of your department made use of in connection 
with the designing, detailing and checking of the Quebec Bridge, or was there any 
special organization for this purpose? Please state your process in detail fully ex- 
plaining all precautions taken to reach accurate results?—A. The regular organization 
of my department and of the drawing room were entirely capable of dealing with the 
problem. No addition was found necessary. The shop drawings were first checked by 
Mr. Scheidl, the engineer in charge, as to strength, general clearances, facility of 
erection and connections with other members. The assistant engineer, under imme- 
diate charge of Mr. Scheidl, checked the drawings as to their correctness for all con- 
nections and for shop work. At certain stages of the work, when the drawings were 
too far ahead of the checking, as many as six engineers and five of the best draughts- 
men were used as additional help in checking. The few errors found during erection 
are the best evidence how carefully all the shop drawings were prepared and checked. 
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Q. We understand that your plan No. 1 of the Quebec Bridge dated November 
80, 1897, (Exhibit No. 88) embodies information as to length of spans, cross section 
of river and height of bridge. From whom did you receive this information ?—A. 
The information referring to the length of spans, cross section of river, and the clear 
height of bridge, was furnished by Mr. Hoare, chief engineer of the Quebec Bridge 
Company, on a plan which is in your possession. 

Q. Please examine your plan No. 2, dated December 7, 1897, and compare it 
with the plan dated January 138, 1898, and signed by Messrs. Parent, Barthe and 
Hoare and say if these two plans are identical as to superstructure?—A. Our plan 
No. 2, dated December 7, 1897 (Exhibit No. 89) is identical as regards the super- 
structure, with the plan dated January 13, 1898, signed by Messrs. Parent, Barthe 
and Hoare. 

Q. Is the plan of January 18, 1898, practically a copy of your plan of Decem- 
ber 7, 18972—A. Yes. 

Q. Please file copy of plan No. 1 and plan No. 2, and also copy of the plan sub- 
mitted with the tender to the Quebec Bridge Company in 1899 for 1,600-foot span ?— 
A. I file copies of plan No. 1 (Exhibit No. 94) and plan No. 2 (Exhibit No. 95); also 
plan submitted with tender by the Phenix Bridge Company in 1899 for the 1,600-foot 
span (Exhibit No. 96). 

Q. Please file complete stress sheet and tables showing the unit stresses and net 
sections of all members, panel concentrations and estimated weight of structure 
divided between anchor arm, cantilever arm and suspended span corresponding with 
the design accompanying your tender?—A. I enclose complete stress diagrams for the 
design of the 1,600 foot span, being duplicates of plans submitted with the tender 
(Exhibit No. 97), also weights of the river crossing (Exhibit No. 98). 

Q. Was this stress sheet. worked out exactly in accordance with the specifications 
sent to your company by the Quebec Bridge Company ?—-A. In designing the 1,600- 
foot span the Quebec Bridge Company’s specifications were followed in every particu- 
lar except as regards wind pressure under 30 degrees to the horizontal, which require- 
ment was disregarded as unnecessarily severe. 

Q. Did the weights ascertained from your strain sheet agree with your assumed 
weights and, if not, will you please state in detail what process you use in arriving 
at your final stress sheet which was the basis of your tender of 1899?—A. The plans 
submitted with the tender being only of an approximate character, no recalculations 
were made based on the approximate weight ascertained from the first calculations. 

Q. Was there any doubt in your mind at this time as to the existence of data 
sufficient to enable engineers of your experience to design this bridge especially in 
regard to large compression members?—A.. No, I have no doubt on the subject, but 
as stated in the preceding answer, the first design was only approximate and the 
minor details were not considered at the time, except a few of the most important 
general points, which were given a careful study. 

Q. Was this the largest structure that you had ever attempted to design ?—A. Yes. 

Q. In the course of the designing of this bridge, did you consult with engineers 
outside of the Phenix Bridge Company, and, if so, with whom?—A. I did not con- 
sult with any outside engineers as to the design of the bridge, except with Mr. Theo. 
Cooper, consulting engineer. 

Q. On April 22, 1900, you prepared two plans, one indicating the river span as 
1,723 feet, and the other indicating it as 1,800 feet. Will you please say what caused 
you to make these plans?—A. About April, 1900, I received orders from Mr. John 
Sterling Deans, chief engineer of the Phenix Bridge Company, to prepare a plan 
with a central span of 1,800 feet. Not understanding that the length must be exactly 
1,800 feet, the panel lengths working out better for a slightly shorter span, I selected 
a central span of 1,723 feet, keeping the length between the anchorages 2,800 feet, as 
required. After I was informed that the central span must be exactly 1,800 feet, I 
prepared another plan in harmony with these instructions. 
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Q. Subsequently to April 22, 1900, you made several general plans of the Quebec 
Bridge, all of which show the river span at 1,800 feet. Was the change in span from 
1,600 to 1,800 feet entirely feasible from an engineering point of view?—A. Yes. 

Q. When the 1,800-foot span was decided upon what recalculation of the struc- 
ture did you make and will you please file copies of your complete original stress 
sheets and tables for an 1,800-foot bridge and anchor arm showing unit stresses, net 
sections, load concentrations and erection stresses; also, please attach to these strain 
sheets a bill of weights and the data showing dead, live, wind and snow loads used in 
calculations. What were your reasons for adopting the lengths of spans?—A. During 
May and June, 1900, only the suspended span and the cantilever arms were recalcu- 
lated for the new length of the central span according to Quebec Bridge Company’s 
specifications. No table of weights was prepared at this time. As regards the lengths 
of the cantilever arms and the suspended span, the latter was made three-eighths of 
the main central span; the usual length of the suspended span varies from three- 
eighths to one-half of the central spans. I selected the lower limit in order to reduce 
the erection stresses at the connection of the suspended span with the cantilever 
arm. I also believe that this arrangement enhances the beauty of the design. The 
anchor arm was made 500 feet by order of the chief engineer of the Quebec Bridge 
Company, which length appeared to be desirable in order to avoid reversed stresses in 
the top and bottom chords, according to the different positions of the live load. 

Q. Up to this time had there been any work done in the way of designing of 
details, or were the details merely roughly estimated?—A. The details were merely 
roughly estimated. 

Q. Was the study of the design what you would call complete having regard to 
its unprecedented dimensions and also having regard to the fact that details had not 
fully considered?—A. A continuous study was given to the general design, while the 
details were perfected as the work progressed. The final design, I believe, cannot be 
improved upon. 

Q. When did you begin the study of details for this structure?—A. Many of the 
details were roughly sketched out as early as 1897 and 1898. 

Q. What progress had you made in the study of details between January, 1902, 
and June, 1903, and did you find in the course of this study that the weight of the 
details was very considerably over-running your previous estimate of weights 2A. 
All important general details were drawn out by Mr, Scheidl, during 1902, as a basis 
for further study and perfection. The details, at that time, not being final, their 
weights were not ascertained, in order to compare them with the rough weights of 
details assumed in the calculations. 

Q. During this period Mr. Theodore Cooper was consulting engineer for the 
Quebec Bridge Company. Did you confer with Mr. Cooper during this period on 
questions of design, and if so, will you please explain fully ?—A. The outline of the 
bridge was discussed with Mr. Cooper fully. The lengths of the cantilever arm and 
the suspended span were approved by him, while the length of the anchor arm was 
specified by the chief engineer of the Quebec Bridge Company governed by local con- 
ditions. The panel length, the arrangement of the web system and the depths of the 
trusses were discussed and approved. Mr. Cooper was at first of the opinion that 
trusses inclined from the vertical would be preferable, so that the effect of any settle-~ 
ment of the main piers would not be as readily perceived as in the case with vertical 
trusses, when one or both trusses might be out of vertical. This question was finally 
settled by Mr. Cooper in favour of vertical trusses in October, 1903. Another point 
raised by Mr. Cooper was the vertical end posts of the anchor arm. His attention was 
ealled to the fact that the vertical posts were preferable to inclined end posts, admit- 
ting of simpler details for end portals, and at the same time giving to the anchor 
arms the appearance of greater length than would be the case with the inclined end 
posts. This question was also settled by Mr. Cooper in favour of vertical end posts, 
October, 1903. i 

Q. In the final designs for the structure were you striving to design the best 
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bridge possible, or were you limited in any way as to the ultimate cost of the struc- 
ture and, if so, to what extent?’—A. In designing the structure, I followed closely Mr. 
Cooper’s specifications, put forth every effort to obtain the best results, and to secure 
the best bridge possible irrrespective of ultimate cost. 

Q. Had you specific instructions on this point, and, if so, from whom and ape 
were they ?—A. I have never received any instructions to sacrifice any features of good 
design in order to keep the structure within any specified cost. 

Q. When business arrangements were made between the two companies so as to 
justify you proceeding actively with the work in the designing office, what part of 
the structure did you commence your studies on?—A. The floor system was figured 
first (July 1, 1903), followed by calculations of the suspended span (November, 1903- 
February, 1904). ; 

Q. Will you please file a copy of the strain sheet (giving the corresponding’ 
information asked for previously on the other strain sheets) which formed the basis 
of your detail design of the structure ?—A. I inclose herewith calculations of the main 
span (Exhibit No. 98). 

Q. Were the data available at this time in regard to the weights of the cantilever 
arm and the suspended span sufficiently accurate to enable you to correctly design the 
anchor arm in detail?—A. The weights of the cantilever arm and suspended span were 
then believed to be sufficiently accurate—and were so approved by Mr. Cooper—to 
enable me to correctly design the anchor arm. Subsequently, when the suspended span 
and cantilever arm were developed, it was found that the actual weights were some- 
what in excess of those assumed for the calculation of the anchor arm. 

Q. At this period we find that certain modifications in the specifications were 
suggested by Mr. Cooper. Were these modifications discussed between you and Mr. 
Cooper? What modifications in the Quebec Bridge Company’s original specification 
did you suggest to Mr. Cooper and what provisions of the written specifications were 
set aside by Mr. Cooper’s orders?—A. On May 13, 1903, the Phenix Bridge Company 
received a letter from Mr. Cooper, stating that he was ready to see Mr. P. L. Szlapka 
to talk over specifications for the main bridge. I visited Mr. Cooper on May 14th, 
and received from him a full explanation of the loading and unit stresses to be used 
in proportioning the members of the main bridge. Mr. Cooper impressed upon me 
the importance of strictly following his sp2cifications, but at the same time to be 
prepared to consider special important features with him irrespective of the require- 
ments of his written specifications. In view of Mr. Cooper’s proposition to use, for 
certain combinations of conditions, unit stresses as high as 24,000 lbs., or 3 of an 
average elastic limit of 32,000 lbs., I mentioned to Mr. Cooper the fact that a German 
professor (I do not recollect his name at present) proposed to use a fraction of the 
elastic limit for unit stresses for truss members after first allowing for irregularity 
of shop work, for imperfect erection, for flaws in material, &e. 

A table showing extreme velocities of wind at various stations as reported by the 
United States government from 1883*to 1893, for his consideration in discussing the 
question of wind pressures, I presented to Mr. Cooper. I did not suggest any modi- 
fications in the Quebec Bridge Company’s specifications. After learning from Mr. 
Cooper his exact wishes as to the loading and unit stresses, the colculations were 
begun on the floor system, followed by the 675 feet suspended span. 

Q. Please file a copy of all modifications of the Quebec Bridge Comapny’s 
specifications which were approved by Mr. Cooper and which were actually made use 
of and adhered to throughout the designing of the structure as to loading, unit 
stresses, quality of material and workmanship?—A. Copy of the Quebec Bridge Com- 
pany’s specifications (Exhibit No. 99), a copy of modifications thereof prepared by Mr. 
Cooper (Exhibit No. 100) and copy of Mr. Cooper’s specifications for workmanship 
(Exhibit. No. 101-102) are attached herewith. These three specifications, together 
with occasional verbal instructions, referred to in the preceding answer, form a com- 
plete set of rules to be followed in designing and in the construction of the main 
bridge. 
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Q. Did you fully concur in all the amendments made in the specifications, 
having in mind’ that you were endeavouring to produce the best possible bridge?—A. 
The amendments made in the specifications by Mr. Cooper were not subject to my 
approval. 

Q. Will you please state the exact condition of the work of designing, what 
detail plans had been completed and approved by: Mr. Cooper up to October 1, 1904 ?— 
A. Stress sheet, suspended span, approved by Mr. Cooper, March, 1904. 

Stress sheet, anchor arm, approved by Mr. Cooper, June, 1904. 

General detail drawing, suspended span, approved by Mr. Cooper, May, 1904. 

All typical drawings of top and bottom panel points were prepared and approved 
by Mr. Cooper, May, 1904. 

Plate floor beams and stringers were approved, July, 1904. 

Shop drawings of two end panels were approved, August, 1904. 

Q. At this date had you completed the stress sheet for the cantilever arm or for 
the suspended span and had you designed the main traveler?—A. Stress sheet of 
suspended span completed February, 1904. 

Stress sheet of cantilever arm completed December, 1904. 

Main traveler designed April, 1904. 

Q. At what date did you complete the stress sheet for the cantilever arm; at what 
date did you complete the stress sheet for the suspended span; at what date did you 
complete the design of the traveler?—A. See answer to preceding question. 

Q. Previous to October, 1904, we understand that you had completed the design 
of the anchor arm and that many of the detail plans had been approved by Mr. Cooper. 
What was the exact condition of the design of the cantilever arm at this date, October 
1, 19042—A. The stresses in the cantilever arm were figured with the exception of the 
erection stresses. 

Q. What was your practice in regard to issuing orders to the shop to proceed 
with work? Did you in each case await the approval of Mr. Covper before com- 
mencing the construction of any piece of work ?/—A. As soon as shop drawings were 
completed in the drawing room, and approved by Mr. Cooper, they were placed in the 
shops; in some cases we did not await the approval of Mr. Cooper as has been cor- 
rectly explained by Mr. Deans. 

Q. Was any work of construction commenced or material ordered before Mr. 
Cooper’s approval of the plan was obtained and, if so, state what was done or material 
ordered and why this course was followed?—A. In oder to insure continuation of the 
work in the shops and in the field, lists of materials and shop drawings were placed 
in the shops, in some cases, before the approval of the plans by Mr. Cooper at the 
risk of the Phenix Bridge Company, as has also been correctly explained by Mr. 
Deans. 

@. Was any work commenced in the shop or material ordered before the plans 
had been approved by the Department of Railways and Canals, and, if so, please give 
details and say why this course was followed?#—A. For the same reason, materials 
were ordered and shop work commenced, in some eases, before the approval of plans 
by the Department of Railways and Canals. 

Q. Did you consider the approval of the plans by the Department of Railways and 
Canals a condition precedent to the fabrication of the bridge?—A. No. 

Q. Please state when the fabrication of each of the lower chord sections of the 
anchor arm was commenced ?—A. Chords finished in the shops as follows :— 


No. 1.— October 19—October 20, 1904. 

No. 2.—October 24-October 27, 1904. 

No. 38.—November 3—November 5, 1904. 
No. 4—November 12—November 14, 1904. 
No. 5.—November 25-November 26, 1904. 
No. 6 —December 3—December 6, 1904. 
No. 7.—December 13—December 17, 1904. 
No. 8.—December 24-December 31, 1904. 
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No. 9.—January 7-January 16, 1905. 
No. 10.—January 18-January 19, 1905. 
No. 11.—June 38—June 10, 1905. 


Q. Did you consider that the unit stresses used in the designing of the anchor 
arm, as determined under the revised specifications adopted by Mr. Cooper, were up 
to the extreme limit of economy in design and safety to the structure?—A. Yes. 

Q. In finally developing the stress sheet for the cantilever arm and the suspended 
span, did you find that the weights produced were in excess of those estimated in the 
design of the anchor arm?—A. Yes. 

Q. Did these excess weights tend to increase the stresses in the anchor arm?— 
A. Yes. 

Q. Was the detail design of anchor arm altered so as to meet these increased 
stresses ?—A. No. 

Q. Were the unit stresses in members of the anchor arm increased beyond the 
requirements of the specifications above referred to?—A. The weights of the suspended 
span, end of the cantilever arm, assumed in the first calculation of the stresses of the 
anchor arm, were smaller than the weights as finally obtained. . Consequently, the 
stresses of the anchor arm, due to these increased weights, were increased, the anchor 
arm having been built in the meantime, 

Q. Please file a stress sheet of the anchor arm indicating in detail any such 
changes in unit stresses?—A. Sheet attached (Exhibit 103). 

Q. Did you consider that these increases in unit stresses were still within the 
limits of safety?—A. Yes. 

Q. Why was not the whole scheme of the bridge fully considered in detail before 
shop work commenced?—A. This was not practically possible. General experience 
enabled us to proceed without occupying valuable time, and the time limit precluded 
any such arrangement. This followed the usual course of business in such cases. 

Q. Having in view the unprecedented dimensions of this structure, was it the 
proper course to pursue, or did you pursue the ordinary course as followed previously 
in connection with bridge building?—A. The ordinary rule, which is imperative in all 
cases, irrespective of the unprecedented dimensions of this structure, was followed. 

Q. Whose instructions did you follow in adopting the above course, and what 
were the instructions?—A. I received my instructions from Mr. William H. Reeves, 
general superintendent, and Mr. John Sterling Deans, chief engineer, of the Phoenix 
Bridge Company, viz.: to place with the shops any shop plans as soon as approved, 
and to generally arrange the office work so as to insure continuous working on the 
bridge, in the shops and in the field. 

Q. Were your relations with Mr. Cooper of a perfectly cordial nature tired shott 
the whole period of the designing and erecting of the Quebee bridge?—A. Yes. 

Q. Did you freely consult him on all matters ?—A. Yes. 

Q. Was Mr. Cooper’s criticism of plans and design such as you might expect from 
an engineer of his experience and ability ?—A. Yes. 

Q. Was Mr. Cooper aware of the exact conditions of design on October 1, 1904, 
at which period he had approved the design of a large portion of the anchor arm, and 
was he aware that strain sheets for the cantilever arm had not been made ?—A. Yes. 

Q. Did he approve your assumptions of weights for the designing of the anchor 
arm and, if so, we would like you to establish this fact ?—A. Examining the stress 
sheets thoroughly, and finally approving same in every particular, Mr. Cooper cer- 
tainly, by this very fact, approved every main feature given on our plans; therefore, 
also the assumed dead load. 

Q. Did Mr. Cooper complain to you-at any time of the growing weight of the 
structure and with what result ?—A. No. 

Q. Did he order recaleulations to be made, or, to your knowledge, did he make 
them himself 2—A. Mr. Cooper did not order any recaleulations. Knowing, however, 
that the weights assumed for calculations were exceeded by the actual shipping weights 
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as reported to him by his inspectors, he mo doubt made some calculations, as he 
remarked to me on one occasion during 1906 that ‘this fact did not amount to any- 
thing.’ 

Q. Did Mr. Cooper intimate to you at any time that there was a limit which the 
cost of this bridge should not exceed, or did he complain at any time on the grounds 
of increasing cost ?—A. Never. 

Q. What was Mr. Cooper’s reason for complaining of the increasing weights ?—A 
Mr. Cooper never complained to me of the increasing weights. 

Q. From your knowledge of Mr. Cooper would you consider that he would asso- 
ciate himself with a work which was inferior in any respect without protesting upon 
points which he considered inferior or inefficient 7—A. I would not suppose anything 
of this kind for a moment, recognizing in Mr. Cooper the highest type of an able and 
honest. engineer. 

Q. What changes in general design or detail did Mr. Cooper suggest and did 
these changes enhance the value,of the structure or detract from its value ?—A. Mr. 
Cooper, amongst others, made the following suggestions :— 

ist. Arrange anchorage of wind bent on anchor piers so that anchor bolts resist 
wind shear only, while the upward pull is transmitted to the anchor pier by the anchor 
bars only.—Adopted. 

2nd. Change friction (due to lateral wind pressure and change of temperature) 
between. end floor beam of anchor arm and top strut of wind bent from sliding to 
rolling friction Adopted. 

3rd. Arrange expansion of floor system so that no undue bending is produced in 
the floor beams.—Adopted. 

4th. Arrange expansion between suspended span and cantilever arm, at both ends, 
instead of at one end as proposed by the Phcenix Bridge Company.—Adopted, but not 
considered an improvement by me. 

5th. Arrange packing of eye-bars in top chord of anchor arms, as per Mr. Cooper’s 
two sketches.—Not adopted. Found entirely faulty by the engineering department. 
The Phenix Bridge Company’s packing adopted with very small modifications sug- 
gested by Mr. Cooper. 

6th. Provide wooden traction arrangement between suspended span and cantilever 
arms, as shown on Mr. Cooper’s sketch—Not adopted, as not being in harmony with 
the high standard of the rest of the details of the bridge. Its design is still open. 
Mr. Cooper urged the adoption of this wooden arrangement as it could easily be made 
by a track-walker and attended to by him in case of repairs. Not wishing to criticise 
Mr. Cooper’s scheme myself, I remarked that it might be criticised by the profession ; 
to this Mr. Cooper amswered ‘there is nobody competent to criticise us.’ 

7th. Change lateral bracing in floor system, as per Mr. Cooper’s letter—Not 
adopted, as inferior to the Phenix Bridge Company’s design. 

Q. Were you in any way hurried or rushed in the preparation of the design or 
did you consider at the time that you had ample time and opportunity for making all 
necessary studies in order to make the design perfect?—A. We were pressed in our 
office work, but we never sacrificed the perfection of the plans to the requirements of 
the shops or the field. I did consider that we had ample time and opportunity for mak- 
ing all necessary studies. 

Q. From your knowledge can you say that Mr. Cooper critically examined all the 
plans submitted to him? We would like to know from you your candid opinion on 
this point and if you felt that when you received a plan from Mr. Cooper approved 
by him it had been scrutinized and analysed as fully as possible?—A. From my per- 
sonal observations, I believe that all plans were carefully examined in Mr. Cooper’s 
office; either by Mr. Cooper personally, or by his able assistant; the latter reporting 
on all important questions to Mr. Cooper. The fact that even unimportant mismatched 
connections did not escape the attention of Mr. Cooper’s office certainly proves the 
thoroughness and careful study bestowed on the examination of the plans. : 

Q. Had you full confidence in Mr. Cooper as consulting engineer and did you feel 
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that in case of doubt arising in your own mind consultation with Mr. Cooper would 
assist you materially in arriving at definite conclusions on points upon which you 
might have certain doubts?—A.. Yes. 

Q. Did you, during the design and construction of the bridge, consult Mr. Cooper 
on matters such as are referred to in the previous question and were these consulta- 
tions of material benefit to you in the designing of the structure? If you can give 
details, please do so?—A. Considering Mr. Cooper one of the ablest and most 
experienced bridge engineers in the country, I discussed fully with him all main 
features of the bridge. His advice and directions were always sought and appreciated. 

Q. Was the design of the compression members particularly discussed by you 
with Mr. Cooper, more especially with reference to the lower chords, and, if so, will 
you please state precisely what special points were discussed in connection with these 
members and what were the circumstances that led to the discussion on the details 
of these members in particular?—A. After the first sections of the lower chords of 
the anchor arms were constructed in the shops, Mr. Reeves, president of the Phcenix 
Bridge Company, remarked, in our engineering office, that the lattices on the chords 
appeared too light and that they were liable to be injured or damaged in handling in 
the shops and transportation to site. I answered that lattices of any size might be 
injured and destroyed if carelessly handled in the shop or in transportation. This 
conversation was reported by me to Mr. Cooper. He answered that he looked into the 
question of the strength of the lattices while checking the plans and that ‘we had “t 
all right.’ 

Q. Were you unable to consult with Mr. Cooper at any time owing to the condi- 
tion of Mr. Cooper’s health?—A. No. : 

Q. How often did you go to New York to consult with Mr. Cooper? How often 
did Mr. Cooper come to Pheenixville?—A. I visited Mr. Cooper about once a month. 
Mr. Cooper visited Phcnixville twice during the entire process of designing and 
constructing the bridge. 

Q. Was Mr. Cooper aware that it was the intention to use the big traveller for 
erection purposes as far as the centre of the suspended span and, if so, in what manner 
was he made aware of this and was he aware that all of the spans were figured with 
the big traveller in the centre of the suspended span?—A. Mr. Cooper was aware that 
it was the intention to use the large traveller for erection purposes as far as the 
centre of the suspended span, from conversations with me, and owing to the fact that 
he approved the unit stresses due to the erection based on the above condition. 

Q. Will you please file a strain sheet using as your data for dead load stress the 
actual shipping weights of material constructed together with the concentrated panel 
loads and the other information called for as in the case of the other stress sheets? 
Indicate the net sections of each member on this stress sheet in red as constructed 
and in black as demanded by the stresses under the specification to which you were 
working and state generally what the comparison between the results is?—A. Exhibit 
attached (Exhibit No. 104). 

Q. What was the first intimation you had that would lead you to suppose that 
any member in the bridge was showing distress?—A. When my attention was called 
to the curved condition of chord 9-L, south anchor arm, by Mr. Birks’ report, inclosing 
a sketch of the chord, on August 29. 

Q. For what reason were the repairs on the splices at 7-L and 8-L, cantilever 
arm, not promptly considered and executed?—A. Repairs were promptly considered 
and submitted to Mr. Cooper for his approval. His decision was awaited when the 
bridge fell. 

Q. Did you, throughout the construction of the work in the shops, keep generally 
in touch with what was being done? Did you make a special examination of import- 
ant members before they left the shop? Can you say that chords 9-L, anchor arm, 
and 9-R and 8-R, cantilever arm, were in perfect condition when they left Phcnix- 
ville? If they were in perfect condition when they left the shops, to what do you 
attribute the later deformation of these members?—A. I kept generally in touch with 
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the construction of the work. I examined carefully many important members before 
they left the shop. I am not able, however, to state in what condition chord 9-L, 
south anchor arm, or 9-R and 8-R, cantilever arm, left the shops, I do not know to 
what to attribute the deformation of the members. 

Q. Will you please file a stress sheet and indicate upon it all unit stresses as 
existing in the bridge immediately preceding the accident of August 29?—A, Exhibit 
attached. (Exhibit No. 105.) ; 

Q. Assuming the bridge to have been successfully completed, what would have 
been the unit stress in chord 9-L, anchor arm?—A. 21,200 lbs. working stress, 
including live and dead load and snow. 

Q. In your judgment, what was the weakest part of the structure, first, during 
erection and, second, when completely erected?—A. ‘The compression members of the 
bridge. 

Q. Where, in your judgment, did the initial failure take place? Please give 
your opinion as to the sequence of the fall of the structure?—A. It appears reasonable 
to suppose that after the fall the centre of gravity of the top mass of the metal should 
be on that side of the centre line of the bridge on which the initial failure of any 
important truss member took place. This condition of the top chords actually exist- 
ing clearly indicates to my mind that east chord section 9, south anchor arm, failed 
first, dragging the west chord, section 9, after it. The two mair shoes have been 
pushed off their pedestals towards the south anchor pier by an unbalanced horizontal 
force over the main pier. This condition was created by the destruction of chords 
9, anchor arm, and the release of the horizontal component of chord 10, cantilever 
arm. 

Q. What reason do you assign for chords 9-L in the anchor arm yielding under a 
unit stress of 18,000 pounds when they were calculated to safely carry a much higher 
unit stress?—A. The main sections being sufficient to resist the stresses existing 
on that day, either the detail parts uniting the four ribs failed, or the ribs buckled 
individually, or both. 

Q. In designing the compression members did you exhaust every known source 
of information and were they designed after the full consideration of all known or 
available data on the subject?—A. Yes. There were no precedents for designing 
compression members of this magnitude. Tests made on small pieces do not furnish 
adequate information for members of many times their size. 

Q. What was the largest compression member you had heretofore designed and 
what unit stresses were used in it?—A. The largest compression member designed by 
me had 240° and the unit stress was 14,000 lbs. 

Q. Did the use of these Ligh unit stresses demand mechanical work in the fabr'- 
cation of the structure superior to that demanded by work designed for lower 
stresses ?—-A. Yes. 

Q. In this connection what would you consider the limit of good practice in the 
variation in lengths of the ribs comprising a lower chord section?—A. One sixty-fourth 
of an inch (%4”). 

Q. Was this variation exceeded in any cases in the construction of the lower 
chords?—A. Not to my knowledge. 

Q. Did the quality of the shopwork meet with your entire approval?—A. Yes. 

Q. In the light of recent events have you changed your opinion as to the value of 
data available for the successful design of large compression members. If so, will you 
explain in detail?@—A. There is no reliable theory established, nor are there any 
results of extensive tests on compression members on record as regards detailing of 
these large members. No data exist showing clearly when lattices only are sufficient 
to unite fully two or more ribs into one rigid unit. There is, no doubt, a limit to the 
depths of compression members when lattices only may be used, and when, on the 
centre line of the ribs, in addition to the lattices, a continuous horizontal plate girder 
must be added. We have no data showing how much more efficient top and bottom 
cover plates are than heavy lattices, nor do we know when, in addition to top and 
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bottom cover plates on the centre line of the ribs, girders as above mentioned should 
be used. All doubt as regards these important features of detailing large compression 
members should be eliminated by extensive tests, as arguments advanced by theoretical 
investigations are based on more or less vague assumptions. It is the duty of the 

- entire engineering profession to strive to secure numerous tests to establish rules to 
be followed in designing compression members of large size, in order to replace or to 
corroborate present opinions. 

Q. Similarly have you changed your opinion with regard to the use of high unit . 
stresses, either in tension or compression? If so, will you give your reasons fully ?— 
A. No; high unit stresses may be used in designing, if members in tension or com- 
pression are proportioned by rules supported by actual tests. But under existing 
conditions, I would not advocate such extreme unit stresses. 

Q. In splicing large compression members do you consider that the area of the 
spliced plates would be sufficient if they represented from 15 per cent to 20 per cent 
of the area of the member?—A. Yes. 

Q. Would you consider that a splice which was to be 60 per cent bolted up was 
properly bolted if 30 per cent bolts and 80 per cent drift pins were used?—A. Yes. 

Q. Did the action of the anchor arm during erection meet your expectations as 
previously calculated, or did it act in an unexpected manner? Please file a statement 
or diagram showing the movements of the camber blocking, giving the dates of orders 
issued in respect to these movements, and when each panel point was released ?—-A. The 
anchor arm, during erection, acted generally as expected. Considering the height of 
the false work (160 feet) the wooden false work foundations resting on natural ground, 
the variations in the field as compared with the office calculations were insignificant. 
Exhibits attached (Exhibit No. 105A). 

Q. Were there any matters in the process of erection which were brought to your 
attention which indicated in any way miscalculation? If so, please describe them ?— 
A. None whatever. 

Q. Please state as concisely as possible the history of the development of the 
eyebar system in the bridge, stating what tests were made, and at whose instance; and 
also giving the general results obtained; and will you please file copies of the blue 
prints of the eyebar heads that were tested. Were other tests on full size numbers made, 
and if so, give details?—A. When making the first design for the bridge, in 1897 and 
1898, I found that large eyebars must be used. In order to decrease their number, 
and to thus reduce the chances of errors in boring, to a minimum, and also to obtain 
shorter pins, 15 inches and 16 inches wide eyebars were considered, not over 2 inches 
thick, thicker bars being less reliable in testing. This latter feature was especially 
important, and well known to me since I knew the unreliable and often unsatisfactory 
results of tests made in our large testing machine for all bridge companies in the 
United States, on bars over 2 inches thick. I was requested many times by the 
officials of the company to be sure when determining sizes of eyebars, to keep the 
thickness, as much as possible, below 2 inches unless it were necessary, in exceptional 
cases, in order to overcome difficulties encountered in arranging eyebars and pins. 

For our information we made preparations to test 15 x 2-inch eye-bars as early 
as 1900—ten of these bars, 15 x 2 inches, about 15 feet long, were manufactured and 
tested, with very satisfactory results, in 1901—demonstrating that bars of this size 
may be successfully forged, and that reliable results may be obtained. 

Seventy-three full size tests were made on 10-inch and 15-inch eye-bars between 
July, 1904 and April, 1907, as required by the specifications, and ordered by Mr. 
Cooper. 

In order to ascertain the character of stresses and resulting strains in the metal 
of the eyes, the latter were divided by lines parallel with the longitudinal axis of the 
bars, and by lines at right angles thereto into squares with 2-inch sides. These lines, 
in their new positions after the tests, were closely examined, and information secured, 
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useful in designing the size and shape of the eyes. No other full sized tests were 
made. 

Q. Did you visit the bridge site during erection and will you please give the dates. 
of these visits ? Please file copy of your personal diary covering the Quebec bridge 
work ?—A. I visited the bridge in May, 1901; June, 1905; June, 1906; and August, ° 
1907. Copy of my personal diary attached (Exhibit No. 106). 

Q. Did you make a personal examination of chords 7-L and 8-L cantilever arm. 
in the structure ? Did you personally examine any chords after erection and on what. 
dates and with what results ?—A. No. 

Q. What stresses did you classify as secondary stresses and what secondary stresses 
did you make allowance for in your design and in what manner did you make this 
allowance ?—A. Secondary stresses due to the enforced position of the members in 
the structure were considered; but no allowance was made for them. 

1st. In floor beams due to bending induced by railroad stringers during change 
of panel lengths of trusses. No allowance made as directed by Mr .Cooper. 

2nd. In eye-bars due to bending induced by deviation of the bars from longitu- 
dinal axis of bridge. No allowance made as directed by Mr. Cooper. 

3rd. In end vertical posts of suspended span, due to temperature change. Insigni- 
ficant. 

Q. Mr. Cooper has stated that it is his opinion that the bridge could have been 
saved by promptly using timber blocking in the chords and strutting and. bolts between 
the chords; what is your opinion?—A. I do not believe that the bridge could have 
been saved in any such manner. 

Q. In the bridge as constructed, were any combinations of wind and loading con- 
sidered which produced unit stresses in excess of those permitted by the specifications 
under which you were working and to which you were limited ? Give particulars as 
to each member so affected /—A. Combinations of wind and loading assuming load 
increased by 50 per cent, produce unit stresses in : 

Cantilever arm— 


Onord TOR ee Oe ae eee os ee a eae 25,600 
Ohord’ 85 Pe ree Sink, SV, SEN Cee ip ogee, eee eee 25,900 
CROKE O35" AY ae Ce AT? Bee eee tee ee gee ere 26,800 
Chond 10-5 24), ee aeons Y 2 aera hae es 26,400 


Q. Were these unit stresses approved by Mr. Cooper ?—A. Yes. 

Q. Do you consider that this procedure affected the efficiency of the structure 
and in what manner and to what extent ?—A. The combination of conditions of load- 
ing being improbable, practically impossible, I do not believe that the efficiency of 
the bridge was affected by the high unit stresses given above. 

Q. Please file sketches of both travellers and indicate their loads—weights and 
maximum concentrations of load ?—A. Sketches of large and small travellers attached 
herewith. (Exhibit No. 107.) 

Q. When was it decided to use the small traveller, and for what reason was the 
system of erection changed ? Who suggested this change, and did you approve of it ? 
—A. In order to begin the erection of the north anchor arm early in the spring of 
1908, the large traveller had to be remioved from the south side, and re-erected on the 
north side in the fall of 1907, before it was possible to finish the erection of the entire 
south half of the central span. Therefore, another traveller had to be provided for the 
erection of the south half of the suspended span, only about one-quarter as large as 
the large traveller thus effecting a considerable saving of metal in the suspended span. 

The use of this small traveller was first suggested, and finally decided upon, by 
The Phenix Bridge Company, about January of 1906, with my full approval. The 
original scheme of erection contemplated the use of the large traveller to the center 
of the suspended span ; the erection stresses in the cantilever arms were so figured 
and sizes provided. The stress sheet of the cantilever arm was approved by Mr. 
Cooper, showing sizes for erection stresses for the above condition. 
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Q. Please file a stress sheet showing erection stresses only—on the assumption of 
the big traveller being used to centre of suspended span. Did the change in the 
travellers as adopted reduce these stresses and to what extent?—-A. Erection stresses 
due to large traveller attached (Exhibit No. 108) stresses in the suspended span, due 
to small traveller, were only about 25 per cent to 33 per cent of the stresses due to 
the large traveller. 

Q. What calculations were made by you on August 29, in respect to 9-L anchor 
arm. Jf you arrived at a conclusion please state what it was?—A. Knowing that 
every part of the bridge was figured with the utmost care as to its strength, 
that the results of the calculations were checked and compared at_ least 
three times in the Phenix Bridge Company’s office, that they were then 
sent to the consulting engineer for comparison with his calculations and 
for his approval, and that they were fully approved by him; knowing further 
that the shop plans were prepared under my personal supervision by a corps of able 
engineers and draughtsmen, that these plans were redrawn several times, that they 
were then sent to the consulting engineer for his study and approval, and that they 
were all approved by him; knowing further that every part of the bridge was con- 
structed strictly in accordance with these plans; knowing also that the erection was 
conducted carefully and strictly according to plans prepared by the Engineering 
Department—knowing all these facts, I was forced to believe that on August 29, 1907, 
the bridge was in a safe condition, and that no part could show the least sign of weak- 
ness due to stress, especially as the loads of the bridge on that day were such as to 
produce stresses in the truss members only about three-fourths of the stresses the bridge 
was figured to be able to bear, with entire safety, after its final completion. 

It was impossible for me to believe that the bridge was failing or that the amount 
of curvature in chord 9-L was as reported. Our resident engineer, Mr. Birks, stating 
on August 29th, on the telephone, that there was no distortion in any lattice, that 
all rivets were tight, that there was no change taking place in any part of the chord, 
I was further strengthened in my belief that there was nothing wrong with that 
member. JI made rough calculations of the chord, however, using 14,000,000 lbs. axial 
stress, and an average curvature for the four ribs of the chord of 14”, and found that 
even with this improbable curvature, the chord was not in a dangerous condition. 

Q. Does the elastic limit given by usual specimen test bear a direct relation to 
full size tests of plates, and what is it? Have sufficient tests been made to fully 
establish this?—A. Tests made on specimens of eyebar material show an elastic limit 
generally of 10 to 15 per cent. larger than full size eyebar. I am not familiar with 
any full size tests made on wide plates in order to compare results with the specimen 
tests. 

Q. Do you consider that the elastic limit or the yield point of a built up member 
‘such for example as two or more plates riveted together, and which are intended to 
act in unison, has ever been accurately ascertained, it being assumed that buckling 
does not occur. What relation do these results bear to similar tests of a member of 
the same proportions, but consisting of one thickness, providing the same area of cross 
section ?—A. I am not aware that tests of this character ever have been made. 

Q. Do you consider that a large bridge member under eccentric stress may in 
‘time be so altered in form without failure that the irregularity of stress in the metal 
-under the eccentric loading will disappear in whole or in part?—A. Yes. 

Q. Please file a list of all groups of calculations that you made in connection 
‘with the bridge in chronological order, and state which stress sheets were used in 
-designing the details of each part of the bridge?—A. Lists of calculations, with proper 

dates, attached (Exhibit No. 109). 

Q. File copies of top chérd packing which Mr. Cooper refers to in his evidence as 
‘having been sent to you by him?—A. Mr. Cooper’s packing of anchor arm top chord 
bars attached herewith. (Exhibit No. 110.) 

Q. Please calculate and file a stress sheet showing the stresses in the main truss 
“members of the anchor arm arising from a uniform loading of 6,000 pounds per lineal 
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foot (3,000 pounds per lineal foot on each track) on anchor arm only ?—A. Stress 
sheet of anchor arm for 6,000 pounds per lineal foot of bridge attached herewith. 
(Exhibit No. 111.) 


The Commission, having for the time being concluded the inquiry in New York, 
Philadelphia and Phoenixville, returned to Montreal. A second visit was paid to 
Quebec on November 28, for the purpose of re-examining Mr. Hoare and pursuing other 
investigations. 


RE-EXAMINATION OF MR. E. A. HOARE, AT QUEBEC, NOVEMBER 29, 
1907. 


Q. Why did you use the Phenix Bridge Company’s design in 1898?—A. Previous 
to 1898 several picture drawings were voluntarily sent by various engineers desiring 
to show the merits of their designs. Amongst the number was a study by the Phenix 
Bridge Company. At that date, having to prepare a plan to submit to the Railway 
Committee of the Privy Council to obtain their decision upon the least clearance and 
width of channel for navigation, I applied the outline for the superstructure of the 
Phenix Bridge Company’s design to my plan, it being considered at the time the most 
suitable design submitted. 

Q. What instructions were given to Mr. Cooper when he was requested to report 
upon the various tenders? If these were written, please file copies!—A. Written 
instructions were given (copy of the same attached herewith, Exhibit 112). 

Q. Was any sum mentioned to Mr. Cooper which the bridge must not exceed in 
eost. and if so what was it?—A. No. 

Q. Was Mr. Cooper required to limit the cost of the bridge to any amount, or was 
the question of cost left entirely to his judgment?—A. The question was left entirely 
to his own judgment. 

Q. Did the weight of the bridge exceed your expectations, and by how much ?— 
A. The approximate weight of the bridge as estimated by the Phenix Bridge Company 
amount to 29,700 tons, the actual weight is about 38,000 tons. I fully expected that 
the original figures would be exceeded by the time all details were designed. 

Q. Was Mr. Cooper advised of the terms of the contract of June 19, 1903, and in 
what manner ? Was he furnished a copy of the contract, and if so when ?—A, I can- 
not state definitely if Mr. Cooper was advised of the terms of the contract of June 19, 
1903, directly by the company. The secretary states that he did not furnish Mr. 
Cooper with a copy of the contract. 

Q. Mr. Deans has stated that final arrangements were made with the Phenix 
Company by the Quebec Bridge Company on February 22, 1904, although the contract 
was signed June 19, 1903. What was the reason for the delay and what was the final 
arrangement made February 22, 1904 ?—A. Although the contract was passed in June, 
1903, its execution was forcibly delayed by other arrangements then under way with 
the government, the passing of legislation and financial arrangements, which were con- 
eluded 28th January, 1904. Letters were then exchanged in February between the 
two companies giving effect to the contract (copies of these letters are attached here- 
with. (Exhibit 113-A, 113-B, 113-C, 113-D and 113-E.) 

Q. Did you find Mr. Cooper accessible and available at all times during the con- 
struction of the bridge ?—A. He was accessible and available, but only at his office 
in New York during the design and building of the superstructure. 

Q. State exactly the full scope of Mr. Cooper’s duties as consulting engineer ?— 
A. Mr. Cooper’s duties, in a general way, as consulting engineer for the Quebec 
Bridge Company and as understood by them, are as under : 
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To revise the specifications when he thought necessary. To examine all stress 
_ diagrams and plans for the structure submitted by the Phenix Bridge Co., to approve 
or modify the same from time to time when, as in his opinion, he considered it neces- 
sary to obtain efficiency under the powers delegated to him. Receive reports on vital 
and technical questions affecting the details of construction and uncertainties as to 
quality of metal tested, for his decision thereon. Also to be available for consultation 
_ with the Phenix Bridge Company and the Quebec Bridge Company at any time on 
any question arising out of the design or construction of the bridge. Also to visit 
the work in progress from time to time, and finally pass upon it. 

Q. File a statement showing all the payments made to Mr. Cooper by the Quebec 
Bridge Company ?—A. See statement attached herewith. (Exhibit No. 114.) 

Q. Did Mr. Cooper ever ask for any inspectors other than these who were 
appointed and who acted ’—A. No. He was entirely satisfied with the inspectors 
appointed, as shown in his correspondence. He never asked for any other inspectors. 

Q. Did Mr. Cooper ever ask for assistance to be given him in his office for the 
purpose of assisting him in checking plans or for other work ?—A. No. 

Q. Had Mr. Cooper authority to order expenditures on account of the Quebec 
Bridge Company for special tests or for engaging assistants ? At whose expense were 
the eye-bar tests made ?/—A. Mir. Cooper had no written authority to order expendi- 
tures for special tests, but he could, as consulting engineer, have ordered any tests 
to be made that he thought necessary and upon his request any assistants would have 
been allowed at any time. As assistant inspectors were required from time to time 
Mr. Edwards applied to me direct and I authorized him to engage all the assistants he 
required upon terms which he considered fair. 

The eye-bar tests were made at the expense of the Quebec Bridge Company, and 
clause No. 135 of the original specification provides that the ‘ contractor shall make 
at his own expense, under the direction of the engineer or his inspector such other 
tests of full sized members or details similar to those used for the work, as the engi- 
neer may prescribe.’ 

Q. Did Mr. Cooper at any time during the erection of the bridge stop the work, 
and how was this done ? Please file copies of any letters or telegrams connected with 
this incident, and give your explanation ?—A. In June, 1903, Mr. Cooper telegraphed 
me not to allow posts CIP to be erected until top was made level. Copy of telegram 
attached herewith. (Exhibit No. 115.) This was on account of the bearing of the 
top section of the post not being quite uniform. The report of the defects was exag- 
gerated and the work was immediately corrected according to Mr. Cooper’s instruc- 
tions, which were to make sure of a minimum bearing of ? of the total area. 

Q. Did you receive any communication from Mr. Cooper between August 27 and 
August 30, 1907 7—A. No. 

Q. Please explain how the staff of inspectors was appointed and organized ’—A. 
Mr. Cooper agreed to assist in that organization and appointed the chief inspector 
himself, and it was understood betwen us, and adhered to, that the chief inspector at 
the Phenix works was to personally report at Mr. Cooper’s office in New York at least 
once a month, and oftener if necessary, upon anything of special occurrence, result of 
tests, &c., and take direct and final orders from him. Mr. Cooper suggested, and I 
agreed with him, that it would be advisable to endeavour to obtain qualified men in 
Canada. I spent some time making inquiries, but found that all the qualified men 
were engaged. One or two doubtful applicants, I requested to communicate with Mr. 
Cooper direct. Finally, as I could not secure qualified men, I asked Mr. Cooper to 
nominate the chief inspector, which he did. The chief inspector having had some 20 
years’ experience, was always in touch with men of his class, and whenever extra 
inspectors were required for mills and shops he applied to me for authority to engage 
them upon their own terms, which were agreed to without exception, and they all 
proved to be very efficient men, thorough and conscientious in their duties. From detail 
reports received and from my own visits to the works at Phenixville and mills at 
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which steel was rolled, as frequent as distance would allow, I am able to testify to 
the above facts. 

Respecting the erection inspection, Mr. McLure was recommended to Mr. Cooper 
for the chief field appointment. He appointed him under certain conditions, to work 
under Mr. Edwards, the chief inspector at the shops, until he was required for erection. 
Knowing that it was important that Mr. McLure should remain at the Phcenix shops 
as long as possible to master the work outlined by Mr. Cooper, I charged Mr. Kinloch 
(an experienced bridge erector appointed by me), being already on the spot, to attend 
to the mechanical part of the work, starting with the inspection of the metal as it 
arrived at the storage yard; it was never the intention to permanently substitute Mr. 
Kinloch for Mr. McLure, but as Mr. Kinloch was competent to inspect alone on the 
start—I thought that for the time Mr. McLure was better employed in Pheenixville— 
and as soon as the field office was ready I sent for Mr. McLure. The laying of the 
lower chords in the false work was well advanced at that time. The instrumental work 
for the false work foundations and construction was attended to by engineers under 
my own supervision, using plans with figured data; the chords being set to fixed levels, 
were never changed after Mr. McLure arrived. He, however, arrived in plenty of time 
to supervise the checking of the position of the main pier pedestals. 

Mr. Cooper had no right to state that he thought Kinloch and myself did not 
understand the operations at that time, being without positive knowledge of the facts, 
and to incorrectly assign that reason for sending for Mr. McLure at that late date. Mr. 
Cooper, moreover, could not have been aware that many of the important features 
submitted to him throughout the whole work of erection were due to Mr. Kinloch’s 
searching inspection. 

Q. Why did not you, as chief engineer of the Quebec Bridge Company, certify to 
the plans and other drawings before they were forwarded to the Department of Rail- 
ways and Canals?—A. To make a thorough check of such a mass of plans would have 
taken a very long time after they were received, and caused unnecessary delay, and 
which I considered an unnecessary operation, knowing that these plans were most 
thoroughly checked by experts before they reached my office, and knowing, at the same 
time, that they would receive further examination on reaching the Department of 
Railways and Canals. 

Q. What responsibility had you as chief engineer of the Quebec Bridge Company 
in connection with the final specifications and plans?—A. I had no responsibility in 
connection with the final specifications and plans. Full power was delegated to Mr. 
Cooper, by the order in council dated August 15, 1903, to modify the original specifica- 
tion and to regulate the detail parts of the structure to obtain the best efficiency, final 
approval to be given by the chief engineer of the Department of Railways and Canals. 

Q. Were you immediately responsible for the inspection of construction both in 
the shops and field?—A. It was a joint responsibility divided between the consulting 
engineer and chief engineer, but I deferred to Mr. Cooper’s judgment. My former 
statements with regard to the inspectors will explain this. 

Q. Please state what your annual remuneration has been since your connection 
with the Quebec Bridge Company ?—A. From November 1, 1900, $400 per month, until 
the completion of the bridge and railway connections and terminals, From September 
5, 1905, voluntarily raised by the company to $6,000 per annum. For three years 
previous to the first date, $150 per month. 

Q. During this period were you under salary for any other company or individuals, 
if so, please give full details?—A. For about two years I have had charge of the 
viaduct over the Cap Rouge valley, on the Transcontinental Railway, which did not 
require any more attention than the construction of the Quebec Bridge and Railway 
Company’s railway approaches under my charge, work on which during that time, was 
temporarily suspended. This did not interfere with my work in connection with the 
bridge. 

Q. What salary did Mr. McLure and Mr. Kinloch receive?—A. Mr. McLure 
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received $1,800 per year and travelling expenses, and Mr. Kinloch received $1,200 per 
year and travelling expenses. 

Q. Were you accessible and available at all times during the construction of the 
bridge or did your other duties interfere with this condition; especially, could the 
Inspectors at the bridge have communicated with you promptly on the discovery of 
the deflection in chord A-9-L on August 272?—A. I was accessible and available at 
short notice at all times during the erection of the bridge, except when en route to 
and from Pheenixville. My other duties did not interfere in any manner whatever. 
The inspectors could have communicated with me promptly on the discovery of the 
deflection in chord A-9-L on the 27th August. 

Q. Did you consider throughout the whole of the work that the approval of the 
plans by the Department of Railways and Canals was a condition precedent to any 
operation in connection with the fabrication of the bridge?—A. Yes. 

Q. Why did you permit the fabrication of any part of the bridge before the 
approval of the plans by the Department of Railways and Canals?—A. To my knowl- 
edge there was no fabrication of any part of the bridge before the approval of the 
plans by the Department of Railways and Canals, but the chief inspector at Pheenix- 
ville informed me that the Phenix Bridge Company had the consent of the consulting 
engineer to roll a limited quantity of metal for the sections that he had approved, 
entirely at the risk of the Phenix Bridge Company. I understood at the time that 
the consulting engineer had agreed to this proceeding on account of the pressure in 
the mills to avoid delay in the fabrication of the metal required for immediate erec- 
tion, to make sure of the delivery of the parts required for the season’s erection. I 
protested against this proceeding, but was assured that the completed detail plans 
would be in my hands for submission to the Department of Railways and Canals 
before fabrication. Knowing that Mr. Cooper had given his consent to the rolling of 
a limited quantity of metal, subject to the Phenix Bridge Company’s risk, I requested 
Mr. Edwards, the chief inspector, to omit the metal rolled ahead of certified plans in 
his monthly returns to me. ; 

Q. Why did you not wire Mr. Cooper on August 27, when the deflection in chord 
A-9-L was discovered ?—A. When the deflection in chord A-9-L was reported to me 
on the evening of August 27, after conversation with thie inspectors, and from their 
description, I did not consider that there was any immediate danger to be appre- 
hended, and considered that there was time for Mr. McLure to go to New York and 
Pheenixville the next day with sketches to make personal explanation of the same, in 
order that there might be no misunderstanding. Full reports having been mailed 
the same day, a telegram at that late hour would not convey the information nor reach 
its destination without some delay, as telegraph operators were on strike at the time, 
and besides that, I requested Mr. McLure to make sure that hig information was com- 
plete, and that a thorough inspection of the other members of the bridge should be 
made the first thing in the morning, in order to be thoroughly informed of all condi- 
tions before he left. I, however, wired both Mr. Cooper and the Phenix Bridge Com- 
pany next morning that Mr. McLure had left to give full explanation with reference 
to the deflected chord previously reported by mail. 

Q. Why did you not stop work on the bridge on August 28, pending Mr. Cooper’s 
decision, and with the information you had in regard to the condition of some of the 
compression members ?—A. I did not stop the work on August 28 for the following 
reasons : I did not consider the conditions warranted such action, particularly as the 
Quebec Bridge Company’s inspectors and the Phoenix Bridge Company’s engineer 
and foreman disagreed upon the origin of the deflection. ‘The latter showed no signs 
of uneasiness and were anxious to continue the work, as they had made a special 
effort to collect a large foree of bridge men. As I understood it, the majority of 
_ the men were engaged removing the large traveller and riveting and they would add 
very little extra load until expected instructions were received from the consulting 
engineer upon Mr. McLure’s arrival. My confidence was strengthened by the knowl- 
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edge that very careful work had been performed by expert designers who had been 
entrusted with the calculations and preparation of the plans of the bridge, and that. 
at the time the chord was not strained over 2 the maximum provided for and that a 
mist: ke was impossible under such conditions; and it was also reported to me tkat 
the vibe had a full bearine at ‘he splices. 

Q. In your opinion, could the bridge have been made temporarily safe in sume 
such manner as has been suggested by Mr. Cooper?—A. No. 

Q. Did you discuss the advisability of staying the lower chords, and if so with 
whom did vou have this discussion, when was it, what were the methods proposed and 
what was the decision, and why did you reach this decision?—A. The Phenix Bridge 
Company officials and myself did discuss the advisability of staying the chord in 
question. Several methods were proposed, and when it was known that the work 
could not be completed before a message from Mr. Cooper could be received, it waz 
decided to abandon the idea and await telegraphic instructions from Mr. Cooper, 
which were expected upon Mr. McLure’s arrival, but never received. From his silence 
after Mr. McLure’s arrival, I concluded that he considered the situation to be void 
of danger. If he thought otherwise a telegram to me could have been made the 
basis of an order to stop the work, as he did in June last year for a matter of very. 
much less importance. The confidence that we all had in the general conditions 
existing at the time, and in the men in charge of the designs, and my knowledge that 
the work had been subject to so many methods of checking, and with members in 
the bridge still to be stressed a considerable amount to reach the maximum, for the 
time being obliterated any impressions of danger being possible, and no doubt he 
himself was not impressed with any sense of immediate danger. 

Q. Please explain the contradiction in your letter of September 2, 1907, to Mr. 
Cooper to the statements contained in your letter of August 28 to him?—A. With 
reference to these two letters. On my arrival from the bridge late in the evening, in 
my anxiety to convey to Mr. Cooper by the same evening’s mail a full description of 
the chord and to keep him informed of what had happened since Mr. McLure left, I 
dictated a letter hurriedly and did not read it over before signing it. In my haste 
I did not state exactly what I intended with reference to the continuance of the 
work. Afterwards I noticed my misstatements and corrected them in a second letter, 
and this letter correctly states the facts. 

Q. Have you any further evidence to offer the Commission?—A. Referring to Mr. 
Cooper’s answer to the question, ‘ Did you at any date ask to be relieved of your duties 
and for what reasons ? If you made such a request, at whose instance was it with- 
drawn? Mr. Cooper’s conversation with Mr, Parent and Mr. Deans suggesting relief 
from his duties and stating that he could not go to Quebee was unknown to me. 

Referring to Mr. Cooper’s reply to the question as to proper time being 
allowed for preparation and study of plans, Mr. Cooper never complained about that. 
Besides he was the chief and could have refused to approve plans if he thought that 
sufficient time was not allowed for their study, verification and correction. 

Referring to Mr. Cooper’s reply to the question, ‘What organization existed for 
the checking of the strain sheets and detail plans prepared by the Phenix Bridge 
Company ?’ Mr. Cooper made his own proposal for remuneration to cover all ser- 
vices, which were agreed to by the company and acknowledged by him as being correct. 
He never before complained that duties were imposed upon him improperly, and to 
my knowledge he was satisfied with the staff and refused to concur in the appointment 
of an engineer suggested by the government of Canada. 

Referring to Mr. Cooper’s reply to the question, ‘Was the local staff at Quebec 
employed by the Quebec Bridge Company and the Phenix Bridge Company to your 
‘ satisfaction, and did you consider it fully competent to handle the work? Mr. Cooper 
had sufficient interest in the work to have ascertained at an early date the class of 
men conducting the erection, and if he did not consider the staff sufficient he could 
haye informed the company. iThe Phenix Bridge Company always had engineers 
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on the work, and in addition frequent visits were made by other engineers from 
Pheenixville to examine the work in progress. 

Referring to Mr. Cooper’s reply to the question relating to the qualification of 
engineers employed by the Quebec Bridge Company or Phenix Bridge Company, &c., 
Mr. Cooper nominated a man of his own choice to represent him on the erection, to 
- work under his own special instructions, to keep him in touch with the work, and to 
my personal knowledge his duties were thoroughly and most conscientiously per- 
formed and all instructions strictly followed. Mr. Cooper expresed his satisfaction 
with that arrangement, and if he had any doubts as to the efficiency of other members 
of the local staff, I am surprised that he did not make his views known to me. My 
general duties for the Quebee Bridge and Railway Company were not known to Mr. 
Cooper, and possibly he did not know that I kept in close touch with every detail of 
the work performed in the shops and mills as well as in the field; also followed the 
progress of work between the Phenix bridge engineers’ office and Mr. Cooper, to 
know how matters were progressing without interfering with the special duties of 
the consulting and designing engineers. 

Referring to Mr. Cooper’s reply to the question, ‘Was it the practice of the 
Quebec Bridge Company’s staff to refer all difficulties to you, and if so what were the 
duties of the chief engineer?’ although Mr. Cooper may have performed some of the 
duties incumbent upon a chief engineer, he did not know, as I previously stated, the 
general duties I had to perform for the company. Mr. Cooper never asked for any 
staff of assistants or any allowance for the same, 

With reference to Mr. Cooper’s reply to the question ‘Who authorized the com- 
mencement of the erection of the suspended span before the large traveller was taken 
down ? was it understood that this was to be done and did this procedure have your 
approval ?’ Mr. McLure’s reports and photographs to him in New York showed that 
the big traveller was not entirely removed before the accident. I regret that Mr. 
Cooper did not notify me of this understanding about entire removal of the big 
traveller, as I would have insisted upon his instructions being carried out. The proper 
channel for conveyance of any instructions for important and prompt action is 
through the company’s engineer at Quebec. 


Mr. KinLocu, re-examination. 


Q. What employee of the Phenix Bridge Company was particularly responsible 
for the bolting up of the joints during erection ?—A. I understood that it was the 
duty of Mr. Birks to see that this was properly done. 

Q. To your knowledge were the blue print instructions concerning the bolting 
up of joints fully complied with?—A. I am certain that they were fully complied 
with at all points except on the bottom cover plates of the lower chord. As it was 
essential to remove these plates and to keep them off for a period of probably ten 
days while the riveting of the joints was in progress, I did not consider it necessary 
to make a close inspection of this bolting and am not prepared to saw how fully it 
was done. 

Q. Were the bolts inspected for tightness or changed during the interval between 
erection and riveting ?—A. All holes in the inner ribs of the lower chords were filled 
at erection with the largest bolts that could be put in and these were not changed 
again until the riveting gang reached the joint. As the joints closed the bolts in 
the outer ribs became loose and were generally replaced by larger bolts, but this was 
not done on many joints of the lower chord. 

Q. How often were the joints inspected to see how the bolts were acting and whose 
duty was it to make these inspections —A. The joints were examined every time the 
traveller was moved forward by the inspectors of the Quebec Bridge Company and 
by the engineers of the Phenix Bridge Company until each joint had taken its full 
bearing. These inspections were part of the general examination of the structure— 
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following each traveller’s movement, and the bolting of the joints was observed and 
any change of bolts that was noticed to be needed was ordered. The representatives 
of the two companies worked together in these examinations. 

Q. Are you positive that the bolting on erection was always in excess of the office 
requirements ?—A. Yes. 

Q. Were §-inch bolts used to any large extent in the lower chord joints ?—A. No, 
I do not think that 8-inch bolts were used in more than two joints in the anchor arm 
and in two joints in the cantilever arm aid then only in the rows of holes near the 
top of bottom splice plates, this being determined by the setting of the camber . 
openings. 

Q. Were drift pins used in the lower chord points ?—A. In the top cover plates 
of all joints the majority of the holes connecting with the two centre ribs of each 
chord were filled with drift pins, the remainder being filled with bolts, the reason 
for the use of the drift pins being the difficulty of tightening up bolts in these holes, 
because of the narrow space between the two inner ribs. As the joints closed, the 
drift pins were driven up from time to time and the bolts between the cover plate 
and the two outer ribs were changed whenever a larger sized bolt could be entered. 

Q. Do you consider drift pins to be an efficient temporary connection for bridge 
work ?—A. If the drift pins are long enough to get a full bearing on all the connect- 
ing plates, I consider that 50 per cent drift pins properly distributed may be used in 
tension joints with advantage. I am not in favour of using drift pins in compression 
joints but their use is sometimes necessary as in this ease. The objection to drift pins 
is that having no heads or nuts they cannot prevent the joint plates from buckling 
up when under compressive stress. 

Q. What was the longest time that any bottom cover plate was off?—A. The 
plate between chords 7-L and 8-L cantilever arm was off from about the first of 
August, 1907, until the day of the wreck. 

Q. Did you observe any joints in the lower chord in which all four webs were 
not bearing equally when the joint was closed?—A. I have already given evidence 
concerning the mismatching of adjoining chords for line. When the chords were first 
set I noticed in several cases that one rib would show on top an, opening of perhaps 
sx inch when the other three were in contact. At the time of erection the openings 
at the bottom of the ribs could not be seen on account of the bottom cover plate. No 
rivetting was permitted on the joints until the four ribs at the bottom and the tops of 
the two outer ribs were in, absolute contact. We could not test the tops of the two 
inner ribs because the upper cover plate was never removed after it had once been 
put in place. I am of opinion that the openings that I saw at first at the joints were 
closed up by the compression of the metal in the longer ribs. 

Q. Did you ever observe openings in rib more than at a joint?—A. I have seen 
two openings, both of which were on the centre ribs, in one joint when the outer ribs 
were in contact. 

Q. Do you remember any joints in the structure which did not close as expected ? 
—A. The joints on both sides between chords 9 and 10 and also between chords 5 
and-6 on the anchor arm were very slow in closing, and did not finally reach the proper 
position for riveting until after August 1, 1907. Some joints on T-5 and T-50 anchor 
and cantilever arms never reached their final position. There were also several 
longitudinal and lateral bracings near the main post that had not been got into posi- 
tion and riveted at the time the bridge fell. 

Q. Please describe the movements that you think took place when the bridge 
was falling?—A. |The initial failure, I think, occurred in both lower chords No. 9 
anchor arm simultaneously and in the latticed portion of the chords, but not in the 
same way in both chords. No. 9-L, which had previously been observed to be bent, 
deflected slowly and transferred some of its load to 9-R, until that chord burst with 
a sudden fracture accompanied by the loud report testified to by some witnesses. 
The sudden and complete collapse of 9-R whilst 9-L was slowly yielding accounts for 
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the slight swing of the cantilever arm down stream and for the tendency of the upper 
portions of the anchor arm to fall in the same direction. At the moment of collapse 
the thrust of the cantilever arm forced the feet of the main posts off the pedestals 
and the shoes of the main posts were the first part of the structure to strike the 
ground. Whilst they were in the air the extremities of the stub chord on the canti- 
lever arm struck the inside coping of the main pier a glancing blow. When the 
shoes struck the ground that part of C-P-6 above the patten plates failed, and simul- 
taneously the horizontal strut connecting the two shoes was destroyed. The trans- 
verse diagonal bracing between the two posts at the bottom remained intact for an 
instant and almost the entire weight of the main posts and of the top chord was con- 
centrated upon it, causing the bracing to act as a toggle and to force the shoes and 
the feet of the main post out sideways. This is shown by the holes made in the 
ground. This ‘action threw the bottom portions of the centre post out of the vertical 
and permitted the feet of the P-4 posts with the broken ends of A-8 attached to them 
to pass inside the centre posts, some part of P-4-L striking C-P-6-L heavily as it fell. 
During the fall chords 10-R and L cantilever arm, which had probably broken: loose 
when the stub chords struck the pier, rested for a moment on top of the pedestals, 
and were then partially suspended and thrown over on their sides, as they now lie 
on top of the pier, by the wreckage of S-P-5 and of the pieces connected to it. Chords 
9 of the cantilever arm did not strike the pier before they reached the ground, 
although they now lie with their ends just against the face of the masonry, which is 
slightly marked. Chord 9-R of the cantilever arm is lying in the water with its two 
inner ribs practically straight and its two outer ribs buckled back in a V-shaped loop 
about 18 or 20 inches long at a point about 20 feet from the shop splice, the ends 
being parallel to the inner ribs. Chord 9-L is buckled at about 15 feet from the field 
splice in all four ribs to a shape similar to that shown by A-1-R, but with a smaller 
deflection. 

Q. Please relate the occurrences following your discovery of the bent chord on 
August 28th?—A. Immediately after discovering the bend I brought the matter to 
the attention of Mr. Yenser and Mr. Birks, and with them re-examined both chord 
A-9-L and several other lower chord members. We did not know what to make of the 
matter and then went up to our office and arranged with Mr. McLure to have the 
deflections of the suspicious chords measured—this measurement which was made by 
Birks, McLure and myself showed the extent of the deflections; and their cause, and 
their ultimate result immediately became a matter of very active discussion. Mr. 
Birks expressed himself definitely as being of opinion that there was no danger and 
endeavoured to persuade me that the bend had always been in the chord. Mr. Yenser 
and I were uneasy, and considered the matter serious, and finally suggested that Mc- 
Lure and Birks should go to New York and Phcenixville for advice. It was considered 
that the matter could not be satisfactorily explained by telegraph or telephone and 
no one of us expected immediate disaster. Mr. Birks and Mr. McLure did not welcome 
our suggestion saying that they would only be laughed at on arrival and it was finally 
agreed to refer the matter of sending to headquarters to Mr. Hoare, who decided in 
favour of our suggestion. Mr. Hoare visited the bridge on the Wednesday and spent 
most of the day there. He appeared very anxious that I should abandon my position 
of being positively convinced that the bend had occurred since the erection of the can- 
tilever arm was completed, and argued both this and some possible methods of strength- 
ening the chords by bracing several times with me. I was somewhat excited and much 
annoyed at the unwillingness of all the engineers to accept my statement of facts and 
on both Wednesday and Thursday avoided further discussion of the matter as much 
as possible. It was understood that McLure would immediately wire me if Mr. Cooper 
took a serious view of the situation, but this he failed to do. Mr. Birks, however, told 
me on the morning of the 29th instant that he had been advised by ’phone from 
Pheenixville that they had a record which showed that the bends had been in the 
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cord before it was shipped from Phecenixville and that he had just advised Mr. Hoare 
‘by telephone at the request of Mr. Deans to that effect. 

Q. Did you find that the officials of the Phoenix Bridge Company were anxious 
to get such assistance and advice from the local staff of the Quebec Bridge Company 
as they could or were they somewhat impatient of criticism ?—A. In matters of details 
I found that they valued my opinion, but in general they claimed that their plans of 
erection were fully worked out, and stated that they would permit no interference 
with them except by the chief engineer personally. 

Q. Do you consider that the supervision over and control of the operations of the 
Phenix Bridge Company on the work were closer and more exacting than the similar 
supervision that has been exercised on other large bridges upon which you have been 
employed as an inspector ?—A. The control of this work differed from that of any 
other upon which I have been employed in this respect, that every question between 
the inspectors and the contractors was referred to New York and Pheenixville for 
settlement, whereas in my previous experience the power to settle most questions was 
vested either in the inspectors or in a resident engineer who was always on the work. 

Q. It has been stated by witnesses that general foreman Yenser cared only to rush 
up steel as fast as possible—what is your observation ?—A. Yenser was a hustler, and 
like every other erector liked to get up as many tons of metal in a month as he could, 
but I do not recall that he ever took any serious risks in doing so, and in fact I was 
informed by Mr. Milliken that the inspection of Mr. Birks was especially provided 
so that the Phenix Bridge Company might get the full advantage of Mr. Yenser’s 
energies without anything being done contrary to the wishes of its engineering depart- 
ment. I consider that Mr. Birks’ inspection was carried out with singular thorough- 
ness and good judgment. 

Q. Have you made the investigation of the appearance of the lower chord joints 
mentioned in your previous evidence?—A. I have examined them but could detect 
nothing to indicate that the ends of the ribs were unevenly stressed in the fall by 
reason of the original camber openings. 


On December 3 a member of the Commission ‘again visited New York to further 
examine Mr. Cooper, returning on December 8. 


Royat Commission, QureBec Brince Inquiry. 


I, Theodore Cooper, consulting engineer, of the city of New York, in the state 
of New York, one of the United States of America, make oath and say: 

1. That I attended before the Board of Royal Commissioners appointed under 
the Great Seal of Canada to enquire into the causes of the collapse of the Quebec 
bridge, on Wednesday, Thursday and Friday, the 3rd, 4th arid 5th days of December, 
1907. 

2. That the annexed 28 pages contain my present testimony, and that the answers 
to the questions are true. = ; 


Sworn before me in the said City of New York, this] 
%th day of December, 1907, by the said Theodore} 
Cooper, who is personally known to me. J 


Mr. Cooper’s testimony. 


Q. When the various plans and tenders were submitted to you for report, what 
instructions were you given by the Quebee Bridge Company, by whom and in what 
form?’—A. Mr. Hoare’s letter of March 18, 1899, states that certain plans which he 
enumerates, had been sent to me by express. He adds, ‘I will send later copies of 
tenders and conditions submitted with each. In the meantime, will you kindly inves- 
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tigate the merits of the cantilever plans and the Union Bridge Company suspension 
plang until you hear again about two other suspension designs.’ That covers the 
substance of that letter, which is quite long. In his second letter of March 19 he 
speaks of the non-necessity of examining two of the suspension plans as the conditions 
of the Dominion Bridge Company’s design were impossible. Then there is also the 
letter of March 21, 1899. On March 23 I had not yet received the plans, and on that 
day the sends me a telegram, ‘Plans should reach you this evening. Transportation 
delayed by snow.’ I did not receive the plans for some days afterwards. On April 
4, Mr. Hoare telegraphed that he would be in my office. The effect of all this corres- 
pondence is that I was free to take up the plans and determine what I thought was 
the best plan; there were no special instructions favouring any one plan or in any way 
directing or guiding me in any one direction, I considered then, as the impression 
on my mind now is, that I was absolutely free to make a report on the plan I con- 
sidered the best. Mr. Hoare was the only person who gave me any information, or 
you might say instructions, and the instructions were more in the direction of not 
considering certain plans, because they were incomplete or imperfect or had been 
withdrawn. ‘The Pencoyd Company withdrew their plan and the Dominion Bridge 
Company practically withdrew their suspension bridge plan on account of the impos- 
sibility of getting any sub tenders for the wire work; so that left the matter prac- 
tically between the three cantilever designs, two of which were identical, those of the 
Dominion Bridge Company and the Keystone Company, there apparently being some 
understanding between them. to have the same plan and divide the contract in some 
way or other; so that really there were only two competitive plans that fully com- 
plied with the requirements of the specifications and tenders, those of the Keystone 
Bridge Company and the Pheonix Bridge Company. The Keystone Company’s 
weights were higher and their bid was also higher. The Phcenix design was a far 
better design, in the form of the design and its general arrangement, the arrangement 
of the railroad system was better, and it had the advantage of being a lower price. 
I would state here that all the tenders were in the form of a lump sum, but they gave 
a schedule of rates and prices which were to be used for estimates for progress 
estimates. 

Q. In your former evidence you referred to limitations that existed at that time 
as to the amount of funds apparently estimated for construction. Wlhac information 
had you as to the amount of money available, and by whom was this information 
transmitted to you, and were you instructed that the expenditure should not exceed 
any certain sum and if so what was this amount ?—A. During the early progress of 
the work it was an open secret that the Quebec Bridge Company had but a small 
amount of money in sight. When the contract was let to the Phenix Bridge Company 
in 1903, and I was preparing these specifications which were the ones on which the 
structure was afterwards constructed. I received, on June 15, 1908, the following 
telegram from Mr. Hoare: ‘ Will your specifications reduce Phenix weight in their 
contract draft?’ I replied by telegram ‘Don’t know Phenix contract weight. New 
specifications will make slight reduction over old specification for the present span.’ 

I then received another telegram from Mr. Hoare, dated June 16th, as follows : 
‘Trusses, towers and floor beams 29,300 net tons.’ That same day I wrote to Mr. 
Hoare saying in part ‘I know nothing as to the contract draft or what they now pro- 
pose. If they have given an estimated weight I wish you would send it to me. Also 
it would be a guide to me if I knew whether the proposal is for a lump sum price or 
for a pound price. Also whether ‘the powers that be’ desire to keep down as close as 
possible to the original estimates or are willing to go higher if the bridge can be 
bettered. I am only aiming to get all parts harmoniously strong and not have some 
parts weaker relatively than others.’ 

From that time on, during all the formative part of the work, I was repeatedly 
told by Mr. Deans, Mr. Szlapka and Mr. Hoare personally at various times of the 
desire that Mr. Hoare had that the weights in the contract should not be exceeded. 
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Even Mr. Edwards mentioned at different times that Mr. Hoare was showing great 
anxiety—I do not know whether by letters to him or simply by letters to the Phenix 
Bridge Company—that the weight estimated should not be exceeded. At a later date, 
or practically for the last two years there has been no such indication, but the strength 
and size and dimensions of the work were all determined and formed during this early 
stage when the impression was on my mind through these different sources that the 
original weight must not be exceeded. The point governing my mind in preparing a 
new specification, as I have stated in my previous testimony, was to get a better 
bridge for the purposes of transportation than was called for under the original speci- 
fications. While I felt that I had no right to involve the Quebec Bridge Company in 
greater expenditures than they anticipated I aimed to get a bridge which would be 
substantial, economical and better than the one that was originally proposed. 

Q. In making your decision between the competitive tenders, did you consider it to 
the then interest of the Quebec Bridge Company to recommend the acceptance of the 
lowest tender that would give a safe and satisfactory structure ?—A. ] certainly did. 

Q. Would you under any circumstances have recommended the acceptance of 
plans which would not in your opinion have given a safe and satisfactory structure? 
—A. No, I would not. 

Q. Were your representations to the Quebec Bridge Company’s representatives 
sufficiently definite and emphatic with regard to your desire to be relieved of responsi- 
bility as to draw forth any protest on their part, and if so was there any repetition of 
your desire. Or did the matter drop on your part, and did you continue without 
further protest as consulting engineer ?—A. I do not know that I could say anything 
fuller than I did in my previous testimony. I notice that that testimony is con- 
firmed by Mr. Deans in his evidence. As a matter of fact, I did continue as con- 
sulting engineer, although my condition of health has not improved in the meantime. 

Q. We understand that the original agreement was that you should spend five 
days per month at the bridge site, and that you requested to be relieved of this obliga- 
tion. Were you thus relieved by the Quebee Bridge Company, and if so, how was it 
arranged?—A. This understanding is not correct. I have here my original memo- 
randa made at the time of the first interview with Mr. Parent, Mr. Hoare and Mr. 
Barthe, and my offer to them was to act as consulting engineer at $7,500 if I was 
not called on to be more than five days out of New York in one month. That proviso 
of not being more than five days out of New York per month is one that I have been 
compelled to make for the last twenty-five years in all my agreements to act as con- 
sulting engineer. Experience has shown me that parties out of New York do not 
value the time of a consulting engineer as of any importance, and when called to a 
distant point for consultation on work for which I was acting as consulting engineer I 
found great waste of time; the directors would not think it important to meet at the 
time stated, they would postpone the meeting for a week and think it my duty, being 
their consulting engineer, to await their convenience. This compelled me in all my 
agreements as consulting engineer during the last twenty or twenty-five years to put 
in a clause limiting the number of days that any corporation could command my 
time. This does not. mean that they could not have all the time that was needed for 
their work, but it was intended to limit them so that they would promptly give atten- 
tion to business upon making an appointment. That was the bearing of this proviso 
as to the five days out of New York. Several times during my visits to Quebec I 
have found this clause a protection. JI have left three or four days before a meeting 
of the board which was postponed, my good friends assuming that I would enjoy that 
spare time at Quebec, forgetting that I had other business of importance to devote 
my time to. It was never intended to be interpreted that I must spend five days in 
every month out of New York, although that was the interpretation put upon it by 
Mr. Barthe at the time of the presentation of my first bill, that I had not been five 
days in Quebec. I immediately protested that that clause had no such meaning. I 
will state that in all my experience as a civil engineer I have never had to apply this 
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restriction, nor have I ever limited the number of days devoted to any piece of work; 
but nevertheless it has been a safeguard. 

Q. Do you assume the full responsibility for the change from a 1,600 feet to an 
1,800 feet span’—A. I assume the full responsibility for the change to an 1,800 
feet span. 

Q. From your observation, are you of opinion that the preliminary studies and 
surveys in the neighbourhood of the bridge site were sufficiently thorough, considering 
the magnitude of the undertaking?’—A. The profile furnished by the chief engineer, 
which accompanied the plans, showed a gentle slope of the bottom extending out a 
certain distance and then a steeper slope towards the centre of the river. The piers 
for the 1,600 foot span were placed on or near the crest of the steeper slope. This 
position of such important piers, appeared to me, with the slight knowledge that I 
could obtain in regard to the character of the bottom and the tendency of the river 
as fraught with danger. The sinking of the piers at this point also necessitated a 
far greater depth of foundation and an execution during the short season of the 
Canadian summer. Impressed with these facts and also with the fact that the cost 
of piers further in shore would be materially less, I recommended in my supple- 
mentary report that consideration be given to the question of increasing this span 
from 1,600 feet to some ~reater length. I was authorized later to make a report upon 
the question of increasing the span from 1,600 feet to 1,800 feet. JI found that the 
saving in cost of the piers, assuming the computations given by the chief engineer 
for the two caissons to be correct, was not much exceeded by the increased cost of the 
superstructure for the additional length. The experience obtained in sinking the 
piers now existing to depths far less than would have been needed if the 1,600 foot 
span had been retained J think will satisfy anybody acquainted with the work that 
the change was an absolute necessity. The founding of the present piers exhausted 
the full season during each summer of the construction. A greater depth would have 
been almost impracticable as it would have been impossible to maintain air pressure 
for the piers further out and every one versed in foundation work will recognize the 
risk of leaving uncompleted piers, sunk by pneumatic process, without the sustaining 
effect of the pneumatic pressure, which the running ice would have rendered it im- 
possible to convey to these piers. The preliminary studies and surveys in the neigh- 
bourhood of the bridge site were very slight compared to the importance of the under- 
taking. There were no profiles taken, until a later date, at any other point across the 
river except upon the centre line of the proposed structure. The knowledge of the 
river bottom, 500 feet above or below the bridge, was a matter merely of conjecture. 
When founding the pier on the south shore, having no knowledge of the local condi- 
tions, of the regime of the St. Lawrence river, I required that additional profiles 
should be taken at 500 feet and 1,000 feet above the bridge and I unearthed at that 
later, 1902, a map of the Canadian Hydrographic Survey taken at this point in 1894. 
At this same time Dr. Ami of the Canadian Geological Survey was in Quebee and I 
got him personally interested in the borings and excavations being made, and finally 
succeeded in getting him officially instructed to make a report upon the geological 
conditions of the material on which the piers were founded. 

Q. Do you assume the full responsibility for the change in the specifications, and 
for the selected unit stresses ?—A. I assume the full responsibility for the changes in 
the specifications and for the selected unit stresses. 

Q. What were your reasons for adopting the unit stresses specified ? Please state 
the data upon which you founded your conclusions 7—A. First, as stated before, I 
desired to get a better bridge without increasing the estimated weight and for that 
purpose I lowered the wind strains, increased the train loads and changed the formula 
for the determination of the unit strains. J took up the investigation of the original 
Pheenix design for the 1,600 feet span, examined into the sizes of the members and the 
unit strains employed in preparing this design, such strains being made and _ pro- 
portioned according to the original Quebec bridge specifications. Looking at the 
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figures I find under cantilever arm, lower chord, that the end panel at the tower con- 
tains 740 square inches and was being worked to a unit strain of 21,100 lbs. Similarly 
in the anchor arm the end panel at the tower was being worked to a unit strain of 
21,100 Ibs., the fourth panel from the tower, anchor arm, to 20,580 Ibs. As my studies 
proceeded I tested the dimensions of these members .under the new requirements by an 
assumption of using as high as 24,000 lbs. for the dead load, and found that my design 
instead of 21,100 lbs would have 21,400 lbs. In another case where they had 21,800 
lbs. I would have 21,200 Ibs. In another case where they had 21,520 lbs. I would have 
21,200 Ibs. That was my first study to find out whether the new bridge was going to 
be of proportionately greater weight than the original plan, and I found that I was 
going to use no higher unit strains than had been used in the original first design. 

I then took up the report of the Forth Bridge, which I had read before, to refresh 
my memory, and I found that Messrs. Baker and Fowler, the engineers of that struc- 
ture, had adopted 10 tons, or 22,400 lbs. for the constant or dead load and °% tons, or 
14,933 lbs. for the changeable or living load. While it is not definitely stated the im- 
pression left by reading the reports is that these strains were employed in the design 
of the Forth Bridge, and that the working strain is about 20,000 lbs. on the Forth 
Bridge and that aimed at for the Quebec bridge was 21,000 Ibs. This I considered as 
a fair comparison for the reason that the Forth Bridge, as far as any evidence has 
been presented, was constructed without any regard to the camber requirements, with- 
out any regard to any such delicacy of measurement of length of members, as we 
endeavoured to obtain in the ordinary bridge construction in America. I therefore 
felt satisfied that the strains I had adopted for the Quebec bridge were undoubtedly 
within the strains that were employed for the Forth Bridge. 

My experience of many years in the study and examination of existing structures 
in the United States on many of our railroads where structures were vastly overstrained 
from the increasing train loads (not infrequently double those originally designed) 
gave me great confidence in the use of high unit strains when the loads are definite 
and clear. In other words, I have no hesitation in believing and expressing my faith 
that two-thirds of the elastic limit of the material, for a positively known load, is a 
safe strain. But there is no case in the design of the Quebec bridge where any such 
strain as two-thirds of the elastic limit could have been expected. While a limitation 
was placed in the specification to restrict the strain to 24,000 lbs. for an inerease of 
the specified live load of 50 per cent, this load is an absolute impossibility on any rail- 
road in the United States, except where they are carying pig iron one way and ores 
the other. It must be borne in mind that the strains on the Quebec bridge were deter- 
mined for heavy train loading upon both tracks. I do not believe that the actual train 
loads which would cross the Quebec bridge would ever equal; certainly they would not 
exceed, the requirements of my specifications nor do I think that the working strains 
under practical train loads, would ever exceed 21,000 Ibs. 

Q. Did the unit stresses used in the specifications exceed the then accepted prac- 
tice in bridge construction?—A. Certainly, but this was an exceptional bridge of 
exceptional length, and high strains were justified because the greater weight was 
that due to the weight of the structure itself, and any small uncertainty in regard to 
the live load would be comparatively a minor factor. 

Q. Would the actual unit stress in the anchor arm in the completed bridge have 
been unprecedented in. bridge building?—A. Yes, I believe so, with the exception of 
the Forth bridge, the only bridge to which it can be at all comparable. 

Q. Were the specified unit stresses exceeded in the anchor arm, and, if so, why 
were they permitted and approved by you?—A. The specified strains in the anchor 
arm were exceeded by reason of the weight of the structure exceeding that originally 
given me by the Phenix Bridge Company as the weight of the bridge. Before this 
increased weight of structure was discovered the anchor ‘arm was practically built 
and erected. When I was able to sum up the shipping weights of the different mem- 
bers of the anchor arm and obtain the weight of the anchor arm as,a whole, I found 
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it exceeded the original estimated weight. There was no means of changing or 
correcting this work. J made an estimate of the increased strain due to this increased 
weight and found it to be about 7 per cent. In conference with Mr. Szlapka at a 
later time he approximately confirmed my calculations in regard to the percentage 
of increased load and increased unit strain. Realizing that there was no remedy and 
that this 7 per cent was not a fatal increase, I did say to Mr. Szlapka, in effect, that 
we would have to submit to it. 

Q. To what extent were the unit stresses increased in the anchor arm over the 
specified stresses?—A. When I had only the increased weight of the anchor arm for 
the purpose of my estimate, I estimated, as I stated, that the increased unit would be 
about 7 per cent. Examination of the final and total weight of the bridge as we now 
have it, leads me to believe that the unit strains in the anchor arm, when the bridge 
was completed, would not be more than about 10 per cent, the specified unit strains. 

Q. Did the representatives of the Phenix Bridge Company object either formally 
or informally to the increase of the main span or to the alteration.of the specifica- 
tions?—-A. In no manner whatsoever did they indicate or express any objection to 
the lengthening of the span or to the alteration of the specifications. 

Q. When were you first advised that the actual weights of the bridge would 
materially over-run those assumed in the computations, and what was the stage of 
the work at this time?—A. The first positive evidence that I had of the increased 
“weight beyond the estimate was Mr. Edwards’ report of the raw material of February 
1, 1906, which he gave me for the two anchor arms and centre posts as 36,200,208. 
Practically the anchor span, tower and two panels of the cantilever arm were in 
_place. 

Q. Did you take any action after receipt of this information?—A. As I stated in 
a previous reply, I made an estimate of the increased strains due to this increased 
weight of the anchor arm, which I stated I found to be about 7 per cent. At a later 
date I took up with Mr. Szlapka the discussion of this increased weight. About that 
same date, February, 1906, Mr. Hoare applied to Szlapka, according to Mr. Szlapka’s 
own. statement to me for a new estimate of weights for the completed bridge. JI took 
up at the same.time the question of a new estimate and made a new estimate, taking 
the weights of the new anchor arm as the basis for the new weights, and completed 
this estimate. At the same time I instructed Mr. McLure, who was then at Phcenix- 
ville, to take up the same question in connection with Mr. Szlapka’s assistants and 
report to me the result of his investigations. At a later date, which I have not 
recorded, but a month or two thereafter, Mr. McLure reported his figures for the 
work complete, excepting the suspended span, which he stated neither he nor Mr. 
Szlapka had yet completed. The figures compared very closely with the estimate I 
had obtained, which was about 65,000,000 Ibs. of metal for everything, excluding the 
suspended span. Mr. McLure stated at that time that as near as he could make out 
the probable estimate as so far determined at Pheenixville, would place the weight of 
the suspended span at about 6,000,000 Ibs. I told him that while I was not thoroughly 
satisfied, because the data was not yet sufficient, my approximate estimate was that 
it would be fully 8,000,000 lbs. I requested a copy of Mr. Szlapka’s estimate, but 
have never obtained it. During that summer, in conference with Mr. Szlapka, I 
requested that he would make out a new strain sheet to suit the new dead load as 
obtained from the estimates so that we could determine the exact increase of unit 
strain upon the different individual members. I never received any such correction. 
When the last panels of the cantilever arm were presented for approval,. appreciating 
that the weight of the suspended span would affect these special panels much more 
than any other portion of the bridge, and it was important that they should be pro- 
-portioned for this increased weight of the suspended span, which to me at that time 
was yet unknown, I wrote Mr. Szlapka as follows :— 


‘September 29, 1906. 


‘The approval of the last panels of the cantilever arm require more consideration 
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than you have allowed me. Have you changed the strain sheet for the increased 
weight of the suspended span ?’ 

J am under the impression—I am depending upon my memory and may be in 
error—that he reported to me that he had increased those last panels for the new 
weight of the suspended span. That is my impression, that. they were proportioned 
for the new weight. 

Q. In your computations did you assume the dead load to be uniformly distri- 
buted or did you determine the probable concentration at the various joints in the 
trusses ‘—A. In computing the dead load strains I was furnished by Mr. Szlapka with 
a diagram dated May 12, 1904, which gave the dead load concentrations for the anchor 
aud cantilever arms, Quebec bridge. These dead load concentrations vary at every 
point. I asked Mr. Szlapka when this was presented to me, whether it was carefully 
and properly estimated. He stated that he had had his best men to carefully estimate 
the weight at each point and that this was a correct arrangement of the final weights 
to the best of his belief. As I had no other means of determining these weights, the 
plans not being yet submitted to me, I assumed them to be correct and used them in 
determining my strains. I,did, however, check these weights in the following manner: 
I added together all the concentrated loadings, deducted the silcwances for floor and 
timber which he states here especially, and found that the resultant weight was 
abundant to cover the assumed estimated weight of the structure. 

Q. In your computations did you include erection stresses and did you fully 
satisfy yourself that all members were properly designed to carry these erection stresses 
as well as those arising from the specification loadings ?—A. Yes, with the loads pre- 
sented to me by the Phenix Bridge Company as covering the weight of their traveller. 
While I did not verify each individual erection strain, I checked them sufficiently to 
be convinced that they were correct for the assumed loads. 

Q. You have stated that the bridge might have been saved by using one hundred 
dollars’ worth of timber and bolts. Would you please explain how this could have 
been done and would you desire to amplify your former statements on this point ?-— 
A. In my former testimony I stated that after Mr. McLure had left my office on the 
day of the disaster I did prepare a rough sketch which I showed Mr. Berger, of the 
method I would suggest to the Phenix Bridge Company for protecting and strength- 
ening this chord in case they proposed no better method. This sketch consisted of a 
rectangle composed of the two opposite chords, the two transverse struts connecting 
the ends of these chords and the two lateral braces diagonally across this rectangle. 
I drew from the centre of the crossing of the two lateral braces an additional horiz- 
ontal strut extending to he centre of the chord and explained that I would put 
in a stiffening strut at that point connected properly to the chord, thus shortening 
its length as a column in its weak direction to one-half of its former length; that 
then we could add diagonal plates, or if safe to remove any of the lattice bars put 
on additional plates until we obtained a chord permanently satisfactory. I also 
added that if the chord was showing weakness from any mistake in design, we could 
strengthen all the chords throughout the bridge in the same manner, by introducing 
these intermediate transverse struts and thus ensure their abundant strength. 

When I stated that the bridge could have been saved by the use of $100 worth of 
timber and bolts, I had in my mind to insert in the plave of these transverse struts 
just mentioned a timber strut formed of about four 12 x 12’s about 30 feet long, pro- 
perly spaced apart, so as to make a wooden strut perfectly capable of resisting one 
hundred tons, which I estimated was the theoretical force to be resisted at the centre 
of this chord, bent as shown. Whether this would cost $100, more or less, is a matter 
of very small importance. 

Q. Referring to your previous statements that the bridge could have been made 
permanently perfectly safe and efficient for its intended purpose, will you please 
explain what is in your mind and how you would suggest that this might have been 
effected ?—A. I think I have explained that in my previous answer in regard to insert- 
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ing permanent struts to divide the chords in half and reduce their compressive length 
_ and adding additional plates or diaphragms between the ribs of the chord if, on 
examination, it was found necessary. 

Q. Did you consider at noon on August 29 that the collapse of the bridge was 
imminent?—A. I did not think at that time that without additional loading the col- 
lapse was so imminent that a remedy could not be applied; but I was not aware at 

that time that they were adding new material and had been for the previous day. 

Q. Will you please say why when you telegraphed the Phenix Bridge Company 
at noon on August 29, you did not telegraph also to the chief engineer of the Quebec 
Bridge Company? We understand that on a previous occasion you stopped work on 
the bridge by adopting this course?—A. During the half hour that I had this matter 
under consideration I felt that prompt action was needed to stop any more loading 
and to promptly protect the chord from further deflection. Learning from Mr. McLure 
that there was no one upon the work but the foreman, realizing that it might be very 
slow reaching Mr. Hoare, as he might be at his home, his office, the bridge or some 
other place, I decided that the shortest and quickest method of reaching the bridge 
was through the Phenix Bridge Company, who, I knew, had direct wire and telephonic 
communication with their office at the bridge. On the previous occasion when I 
stopped work on the bridge by communicating with the chief engineer of the Quebec 
Bridge Company there was no emergency before me. 

Q. You have referred to the position and condition of the big traveller as not hav- 
ing been reported to you. Will you be good enough to refer to your photographs and 
correspondence and reconsider this matter? It would appear that information with 
regard to the location and condition of the big traveller was in your possession prior 
to August 29?—A. I have refreshed my memory by reference to my photographs and 
correspondence. 

On August 17, Mr. McLure reports :— 


‘The work of removing the large traveller is progressing and the tip of the top 
overhang has been lowered this week. The removal of weight from this traveller, 
however, does not nearly keep pace with the additions to the suspended span.’ 


On August 24, Mr. McLure reports :— 


‘The top forward overhang is now entirely removed from the big traveller, two 
engines are taken off and the lower forward overhang removed.’ 


I therefore was under the impression that they were continuously dismantling the 
large traveller. I-did not give special attention to the fact that the photographs still 
showed some portion of the big traveller in position, because I had supposed from 
the understanding we had with the Phenix Bridge Company and Mr. McLure’s re- 
ports that they were dismantling the traveller as fast as possible. 

Q. Were the reports of shop work and field work at any time of such a nature 
that you considered it necessary to stop the work or to place more competent men to 
represent you, and, if so, what action did you take?—A. In the first place I must pro- 
test against the idea that any of the employees of the Quebec Bridge Company repre- 
sented me. That all action by them was referred to me is true and in the interest of the 
work I endeavoured to get the best results possible. I did reprimand Mr. Edwards very 
severely once or twice and I stated to him, after a repetition of some of the bad work 
in boring the chords that his duty was not solely to discover errors, but to prevent 
them; that I did not expect an inspector to merely sit down and verify work after it 
had been made wrong and report to me, but I expected him to know wat the work was 
placed in the tool in the correct manner and that the tool was the proper tool to do 
the work required. He stated that it was a very difficult thing to do in the Phoenix 
Tron Company manufactory, that the workmen and the foremen resented any instruc- 
tions or interference by the inspector and took the stand that the inspector's business 
was simply to inspect the work after it was completed and turned over to him. I told 
him this was not satisfactory and I wanted him to represent to the Phenix Bridge 
Company that I demanded the right for the inspector to verify the setting of the work 
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and its being placed properly in the tool. He stated that there was the same objection 
in the Phenix Iron Company against the interference in that manner of the inspector 
for the Phenix Bridge Company. At a later date, errors still being continued, I told 
Mr. Edwards in my office that I would remove him and replace him if it had not been 
that the work was so far advanced that I felt that we had not time to break in a new 
inspector. 

In reference’to the field work I felt that Mr. McLure was doing his duty to the 
best of his ability and I had no reason to complain in regard to him. 

Q. Were you aware that the lower chords of the anchor arm were fabricated 
before the weights of the suspended spans and the cantilever arms were closely com- 
puted and that the stress sheet for the anchor arm used in the design was therefore 
incorrect ?—A. The exact weight of the suspended span and cantilever arm were not 
computed closely until the late dates mentioned in my previous answers, and I was 
not aware that the estimated weights were less than the actual weights until the work 
was too far advanced to make any corrections for the new stress sheet. 

Q. Why did you not stop the progress of fabrication until reliable sheets were 
prepared ?—A. For the reasons stated above. 

Q. Please furnish references to the records of all full sized column tests of which 
you have knowledge?—A. To answer this question properly it would be necessary 
for me to refresh myself on all the engineering literature of the last thirty years. 
There will be found in the publications of the American Society of Civil Engineers a 
great amount of data in regard to column tests made upon full sized members. Further: 
information will be found in the reports of tests on metals by the United States 
government. Some very interesting and important tests will be found in the report 
of Mr. Bousearen, of the Cincinnati Southern Railroad many years ago of the earlier 
tests made on practical sized bridge columns. It would be impossible for me to go: 
into this matter further; it would be simply a matter of going through the libraries. 
and hunting up the literature. 

Q. Was the design of any of the compression members tested in accordance with 
clause 49, Cooper’s 1901 specifications and found to be satisfactory?—A. No. There 
is no machine or method existing by which any such tests could be made. 

Q. Why were no such tests made—who had the authority to order the making of 
such tests and who would have had to bear the expense of them—who bore the expense 
of the full size tension tests?—-A. The answer to the preceding question applies also to 
this. In regard to the expense of such tests the ordinary specification requirements 
state that where such tests prove the member or the detail to be satisfactory the 
expense is to be borne by the Quebec Bridge Company, but if the tests should prove 
unsatisfactory the expense is to be borne by the contractor. The Quebec Bridge Com- 
pany bore the expense of all full size tests which were satisfactory with an allowance 
for the scrap value of the material. The Quebec Bridge Company were the only 
parties who had authority to order such tests and they would have had to bear the 
expense and it is even questionable whether for such expensive tests they could compel 
the contractor to perform them under the ordinary specification requirements. 

Q. Did you ever request that tests in accordance with paragraph 49 should be 
made on compression members ?—A. No. 

Q. Do you consider that the requirements of paragraph 95, Cooper’s specifications, 
1901, influenced the design of the lower chord members and resulted in the selection of 
the section finally adopted in preference to anything like a box section?—-A. I do not 
know if this clause of the specification had any influence upon the design for the 
lower chord members. The form of the lower chord members in general was deter- 
mined by two factors, first, the desirability of a form that would not hold water and 
which could be always thoroughly inspected and painted, and secondly, requirements 
of the details necessary for the different joints in order to connect the web members 
with the chords and to enable spliced plates to be introduced of sufficient value. This 
last factor undoubtedly exerted a large influence in the general form of section selected. 

Q. State clearly the substance of any communications made to you by representa- 
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tives of the Phenix Bridge Company concerning the design of the lower chord members 
and of any discussions concerning this design?—A. I do not recall the substance of 
any discussion in regard to the design of the lower chord members, excepting that at 
one of Mr. Szlapka’s visits to my office, when they were desirous of having me visit 
the Pheenix works to see a chord which had been especially prepared for my inspection, 
—after stating to Mr. Szlapka that I did not intend to go over, that that was not my 
method of inspection, that I preferred to see work that was not specially prepared 
for my inspection and did not intend to waste the time to go over and examine it,—I 
asked him in regard to the same and he spoke of it in high terms, made no criticism 
in regard to any part of it, but he said, partly laughing: ‘ Mr. David Reeves thinks 
the lattice bars should be heavier.’ Mr. Szlapka made no criticism of the lattice bars, 
left me under the impression that he was perfectly satisfied with them and I simply 
made a remark to the effect that I supposed Mr. Reeves would be very glad to increase 
the tonnage. But no technical man connected with the Phenix Bridge Company ever 
made any criticism to me, nor do I remember any suggestions referring to any 
changes in the form of the chords. 

Q. Have you any statements to make which have not been already covered in 
your replies?—A. I would like to make a few observations in correction of the testi- 
mony that you have submitted to me as obtained at Pheenixville. Mr. Norris states 
that I wanted young men just out of college for inspectors, without any practical 
experience. That is not correct. I never had any such idea; I distinctly stated to 
every one with whom I came in contact that I desired at the shops technically educated 
young men with bridge experience. Mr. Deans in his testimony implies that it was 
my business to direct how errors should be remedied. I did suggest in my letter to 
him, as it was reported to me that they could not straighten a curved chord by the use 
of a jack, on account of scarcity of room, that by the use of long bolts the chord could 
be pulled into form. I declined to take the position of saying how errors of this 
character should be corrected, but did reserve the right to approve or disapprove the 
method proposed by the contractor. 

He also states, in reference to the discussion between Mr. McLure and Mr. 
Milliken, that it was work which demanded prompt attention, and yet they had 
neglected it for several weeks until I drew Mr. Szlapka’s attention in my office to the 
necessity of applying a remedy. 

In the testimony of Mr. Scheidl and Mr. Szlapka the claim is made that it was 
always their intention to limit the thickness of the eye bars to two inches and that 
they endeavoured to keep the slopes down to four inches. My answer to this is to 
file with you a diagram (Exhibit 116) of the arrangement of the top chord sub- 
mitted to me, shown on their sheet ‘W,’ dated May 20, 1904. This sheet ‘W?’ 
showed slopes approximating seven inches and bars up to 24 inches in thickness. 

This was the original plan submitted to me for approval for the top chord of the 
anchor arm and was rejected by me. 

They submitted another sheet or sketch—I am not positive which, it is not on 
record in my office—in the early part of July, 1904, which also contained bars 2% 
inches thick. This plan was also rejected by me. 

They finally submitted about July 27, 1904, a sheet which I found approvable. 
It is true that this last design of theirs did not follow the plan sent by me to them 
about July 1. They had done what I had suggested in my letter at that time, taken 
advantage of the distribution I had shown, but had improved and bettered it, main- 
taining the requirements that I distinctly stated at that time I aimed at, that no bars 
over 2 inches thick should be used anywhere except in the first or second panel and 
that no slopes over 4 inches should be allowed except in the first two panels and that the 
bars of these panels with slopes greater than 4 inches must be bored in the machine 
in the same position as they were to be placed in the chord. 

Mr. Szlapka also speaks in condemnation of a suggestion that I made in regard 
to taking up the movement of the suspended span under the action of a suddenly 
stopped train. In explanation of this I would state that the Phenix Bridge Company 
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submitted a plan by which the suspended span was fixed at one cantilever arm and free 
to move at the other extremity. This, at a temperature range of 150 degrees, which 
is the usual allowance for expansion, would have necessitated an expansion joint at one | 
point of 24 inches. I rejected this proposal and stated that this extension should be 
so arranged that one-half of it only should occur at each end of the suspended span, 
and I felt that this amount of expansion could be provided for by a special device, 
but I had grave doubts whether any such expansion as 24 inches could be made safe for 
railroad traffic. Mr. Szlapka differed from me and brought up the subject of the 
swinging of the suspended span under the action of a train. I made a hasty sketch 
showing that by a leaf friction method, using the guard rails and a few additional 
timbers, this motion could be easily provided for without interfering with the natural 
extension of the trusses. This was suggested merely as a method indicative of how this 
trouble could be provided for. Later on Mr. Szlapka and I discussed the making of a 
similar device in metal to accomplish this purpose. In addition to my objection to 
having an expansion joint as great as 24 inches at one point in the track which I 
considered a matter of absolute danger, this amount of motion necessitated the swing- 
ing of the suspender through an arc of 24 inches, an amount of motion that could not 
have taken place about the suspending pin without producing excessive and dangerous 
bendings in the suspending members. I pointed out to Mr. Szlapka that with a special 
device in the form of pin hole and pin 12 inches of motion could take place without 
sliding frictions or producing undue bending strains in the suspending member. 

Q. We would like you to supplement, if you can, your reply to the last question 
in your préviously given evidence ?—A. You ask me whether I consider that the 
engineering data at our disposal are sufficient to enable engineers to design members 
similar to those in the lower chord with safety and economy. I do. While I do not 
mean to deny the desirability of far greater knowledge and study experimentally of 
our compression members, I feel that the faults in the existing chords as shown by 
the results of the disaster, do indicate in what manner these chords can be made, as I 
believe, effective and capable of doing the work they were intended to do. I believe 
that if the webs of the existing chords had had greater strength at the tops and bot- 
toms, or, in other words, larger and wider angles, and if a horizontal web at the 
middle of these chords had been inserted their full length, over splices and all, this 
web would have given these chords abundant transverse stiffness in the horizontal 
direction, with the present latticing alone, and at the same time would have allowed 
access to all parts of said chord for inspection and painting. The introduction of this 
intermediate web would also have stiffened and protected, to a far greater extent, 
the splices during their critical period. I do not mean to suggest this form of chord 
at the best or as the only form; this suggestion is simply indicative of how I believe 
these cords could have been made abundantly strong and capable of standing the 
expected strains. 


I, Bernt Berger, engineer, of the City of New York, in the State of New York, 
one of the United States of America, make oath and say : 

1. That I attended before the Board of Royal Commissioners appointed under 
the Great Seal of Canada to inquire into the causes of the collapse of the Quebec 
bridge, on Wednesday, Thursday, and Friday, the third, fourth and fifth days of 
December, 1907. 

2. That the annexed five pages contain my testimony and that the answers to 
the questions are true. 


Sworn before me in the said city of New] 
York, this fifth day of December,{ 
1907, by the said Bernt Berger. J 
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Q. What was your position during the period of design and construction of the 
Quebec Bridge?—A. Assistant engineer to Mr. Theodore Cooper. 

Q. How long have you been associated with Mr. Cooper?—A. For twenty-one 
years. 

Q. Did you assist Mr. Cooper in the examination of the designs submitted with 
tenders in 1899, and to what extent?—A. Yes. As Mr. Cooper’s assistant I examined 
strain sheets and proposed portions of members for the cantilever designs submitted 
by the Phenix Bridge Co. and the Keystone Bridge Co. Also of the floor system for 
the Phenix Bridge Co’s suspension bridge design and made calculations for the 
studies of the substructive plans of all designs. All sufficiently thoroughly to arrive 
at definite results. 

Q. Were you familiar with the various amendments made in the original speci- 
fication ?—A. Yes, 

Q. Was the structure designed in accordance with the amended specification ?—A. 
Yes, with the exception that the limit of 24,000 Ibs per sq. inch on the chords for the 
assumed live load increased by 50 per cent was exceeded in a few cases, as follows: 


Anchor arm, lower chord, 6—24,400 lbs per square inch 
_ (<9 (79 ‘ (3 


7—25,300 ‘ 
“ 6c 8—25,460 (3 6c 
79 6“ 9—95 970 6 “ 
G 66 10—925,9'70 é“ 6 


Q. What did you do in connection with the handling of strain sheets and what 
strain sheets did you check—please give details in chronological order, and did these 
all agree with specifications?—A. I checked the strain sheet and proportion of mem- 
bers of the suspended span. For the anchor arm and the cantilever arm I only checked 
the sections given for the members to see that they were sufficient for the strains 
under the specifications. To my knowledge Mr. Cooper checked these strain sheets 
himself. 

*Q. When the stress sheet for anchor arm was finally approved and construction 
on it had begun, were the stress sheets for the cantilever arm and suspended span in 
your hands, and if not where were they?—A. The stress sheet of the suspended span 
was approved by Mr. Cooper on March 29, 1904, also a general plan of the suspended 
span, showing details in a general way. 

The strain sheet of the anchor arm was approved on June 30, 1904. Details of 
the anchor arm were examined and approved from June 1904 to Feb. 1905. 

The strain sheet of the cantilever arm was approved on May 25, 1905. 

Q. Was the data in your hands when the anchor arm was checked, sufficiently 
close to allow of the work being built correctly in accordance with the specifications ? 
—A.I did not check the strain sheet of the anchor arm, as stated above, but am 
aware, as Mr. Cooper’s assistant, that the data were sufficiently close. 

Q. Did the weights of cantilever arm and suspended span overrun the assumed 
weight in designing the anchor arm?—A. Yes. This I knew from Mr. Cooper, as I 
had not myself tabulated the shipping weights. It was discovered long after the 
checking of the strain sheets. 

Q. How did this difference affect unit stresses in the anchor arm and to what 
extent?—A. The unit stresses in the anchor arm would be increased by an increase in 
the weight of the cantilever arm and the suspended span, but I have made no calcula- 
tions of the amount of increase. 

Q. Were the unit stresses in anchor arm increased beyond the requirements of the’ 
specifications, and to what extent?—A. I have made no calculations to enable me to 
answer this question. 

Q. What checking of details did you make?—A. I examined all detail plans of 
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the whole structure, except the preliminary details of a part of the floor system of the 
bridge, the latter plans having been received in Mr. Cooper’s office when I was away 
on a vacation in the fall of 1903. Also excepting the packing of the eyebar chords, 
which Mr. Cooper attended to himself. 

Q. Did you find errors in the plans, and if so, what were they and what action 
did you take??—A. In a general way some errors were found in the number and 
spacing of rivets, in net sections of riveted tension members, in number of rivets for 
splices and joints, in mismatching of connections, length of batten plates, and in the 
unnecessary use of turned bolts where rivets could be used. But the plans were very 
carefully worked out and the number and importance of the errors were much smaller 
on this work than I have usually seen in bridge work. I reported all errors I found 
to Mr. Cooper for action by him. 

Q. Were all errors remedied on drawings before final approval ?—A. Generally, 
yes. It did happen that plans were approved with a note that approval was contin- 
gent on correction of some draftsman’s clerical error. 

Q. Did Mr. Cooper discuss with you generally on matters concerning the bridge? 
A. Mr. Cooper talked over a great many things with me during the progress of the 
work. 

Q. Did Mr. Cooper discuss the details of compression members with you, parti- 
cularly the lower chords and their latticing, and if so give particulars ?—A. No. 

Q. Did you comment in any way on the design of the lower chords at the time, 
or did you fully examine their design?—A. I fully examined the details of the 
lower chords, but made no comment except as to web splices of the centre ribs. 

Q. Did you visit the bridge during the erection?—A. I did, in August, 1906, but — 
only as a matter of personal interest, in no way sent by Mr. Cooper to look after the 
work. 

Q. Was the work proceeding to your satisfaction ?—A. As stated under ques- 
tion 18, I did not visit the bridge to look after the work. 

Q. Did you inspect the fabricated material in the yards, and have you any com- 
ments to make upon the quality of the work ?—A. I visited the Phenix Bridge Co’s. 
works during the manufacture of the bridge material, but did not go there to imspect 
fabricated material, only as a matter of interest to myself. 

Q. Would you say that the quality of workmanship was equal to that called for 
by the specifications 7—A. I had nothing to do with the inspection of the workman- 
ship. 


Further evidence was obtained from Messrs. Hoare and Kinloch, 


Re-examination of Mr. E. A. Hoarr, January 4, 1908. 


Answers to questions asked by Mr. Horaarte. 


Q. Did the Quebec Bridge Company accept the tender of the Phenix Bridge 
Company of March, 1899 ’—A. The tender wag not accepted specifically, as the com- 
pany was not in a position to formally accept any tender, but from Mr. Cooper’s 
report, the selection of contractors was made, though the Phenix Bridge Company 
were not notified of this in writing, but were given to understand the exact position 
of the Quebec Bridge Company, and also were made aware of the fact that Mr. 
Cooper favoured their design. 

Q. Why was a price-per-pound contract entered into instead of a lump sum 
price?—A. It was impossible to execute a lump sum contract for the following 
reasons: The time limit of the proposals expired before the company was in a posi- 
tion to order any of the work to proceed and it was also necessary to have the option 
of ordering the work ahead in sections at different periods, and as the labour and — 
metal markets would be subject to change at these periods and the work would spread 


MINUTES OF PROCEEDINGS 419 


SESSIONAL PAPER No. 154 


over a long period the unit price would be affected to the extent of those changes at 
the time each section of the work was ordered ahead, there being no complete plans 
and the span not being decided. Under the circumstances a lump sum agreement 
was impracticable, especially as the change of channel span and the fact that the 
drawings were not complete, rendered it impossible to make a sufficiently accurate 
estimate for a lump sum contract at that time. Although the proposals were on a 
lump sum basis this was for comparison only and for selection of general design. 
A unit basis in this case also prevented charges for extra quantities which would 
certainly have arisen out of a lump sum agreement owing to the complications that 
would be sure to arise. The fixed unit prices were applied to the actual weight of 
metal erected so there was no room for differences, or for one party to the contract 
taking advantage of the other. 

Q. Were the prices tendered by any other parties less per pound than those 
tendered by the Phenix Bridge Co. and what were these figures?—A. Yes, but unit 
prices were not considered. The Keystone Co’s unit prices were lower, but the ten- 
ders were compared on the lump sum basis only. I have not the details of these 
figures of unit prices. 

Q. In view of the fact that another contractor tendered at lower prices per pound, 
why were not new tenders asked for before letting the contract to the Phenix Bridge 
Co., the weight being an unknown element?—A. Although one of the tenders showed 
lower unit prices, when it was compared with the Phenix Bridge Co’s plans and ten- 
ders in all essentials it was shown by Mr. Cooper that the latter was the most econo- 
mical and satisfactory in every respect. They could not be used again for open com- 
petition; an adjustment of price, as far as it was affected by the cost of labor and raw 
metal in connection with these plans, under the circumstances, was the most satis- 
factory and expeditious method to adopt. The time that it would have taken to obtain 
new designs would have been too long, and it is doubtful if a second competition 
could have been obtained after the Phenix Bridge Co’s. plans had been accepted. 
No bridge construction company would have incurred the expense of new competitive 
designs in view of the above facts. New tenders were not asked because our com- 
pany had no plans of their own design to submit for competition, to prepare such 
plans would have taken about two years with a large staff of engineers especially 
qualified for this particular work, which would have taken some time to organize, and 
the result might not in the end have been as satisfactory as that obtained from the 
well organized and thoroughly trained permanent staff of bridge engineers employed 
by the Phonix Bridge Co. Had the company been in the position of being able to 
accept the tender of March 1, 1899, and order the work ahead then, that is, had they 
had the money available for that purpose, they could have accepted the Phenix Bridge 
Co’s tender and have had the bridge completed for the lump sum price stated in that 
tender. This is technically the position of the two companies as at March 1, 1899, 
but subsequent events whereby specifications were amended and span changed would 
have upset any contract if it had been made previous to these important changes. 

Q. Was there any weight specified which the bridge should not exceed?—A. No. 

Q. Were the tenders received on March 1, 1899, compared as far as cost was con- 
cerned on the lump sum total only?—A. Yes. 

Q. Were these tenders all lump sum tenders?—A. Yes, the tenders did not all 
coincide exactly with circulars issued. The consulting engineer, however, obtained 
all necessary particulars and explanations of each tender and afterwards analysed and 
reduced them all to the same basis for comparison, finally reporting in favour of the 
Phenix Bridge Company’s plans and tender, the plans being the best bridge and the 
price the lowest. 

Q. Had the lower unit prices of the éeystone Bridge Company been adopted, 
would the bridge have cost less?—A. Had the Keystone figures of unit prices been 
applied to the Phenix design the cost of the bridge would have beeu very much less, 
but the board was impressed by Mr. Cooper’s favourable report of the Phenix Bridge 
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Company’s design and decided to follow Mr. Cooper’s report, especially at that time 
as the Phoenix tender was a lump sum. When the contract for the superstructure was 
awarded to the Phenix Company on April 12, 1900, it was on a unit price basis, as 
the matter of design was of first consideration, a lump sum agreement being impractic- 
able for reasons above given, and a contract had to be concluded at an early date; 
and though the span was not at that date formally decided on, yet it’ was expected 
that Mr. Cooper would be favourable to the change from 1600 to 1800 feet, so that the 
weights figured on originally by the Phoenix company, as for a 1,600 feet span, would 
not agree with those for the 1,800 feet span, so there was no way except getting 
further lump sum tenders or making an agreement on the unit basis, and the latter 
course was followed, the board feeling that they were making the best possible arrange- 
ment at that time owing to all the existing conditions. 

Q. Please let us have copies of the minutes of the Board of Directors, duly 
certified by the secretary relating to tenders and contracts between April, 1899, and 
April, 1900?—A. I herewith file with you the minutes of the nine meetings at which 
these matters were discussed. (Exhibit No. 117.) , 


Re-examination of Mr. E, R. Kinioou. 
Mr. Kinloch’s answer to question asked by Mr. Holgate, January 4, 1908. 


Q. Please read the evidence given by Alexander Beauvais as to the riveting of 
lower chord splices 9-10 R. and L. anchor arm, and state if this agrees with the facts — 
as you know them, or if it differs, please give details of such points of difference ?— 
A. On page 455 Beauvais does not state clearly what riveting was going on on the 
anchor arm at the time of the collapse; there were two gangs of riveters working at 
this time, one on 9-10 L, one on 5-6 R. 

On page 456 he is mistaken as to the amount of riveting already done at the 
beginning of the season 1907. There had been some rivets driven in the towershell, in 
the shoes and on the floor system, but there had ben no riveting done on the trusses. 

On page 460. In regard to the bolting of the Montreal joint I would say there 
were quite a few more open holes due to the addition of the repair splice plate, but 
the joint was more than 60 per cent bolted. 

On pages 462 and 463 and referring to % bolts. This refers to. the two inner 
ribs and was on account of the camber opening. As the bridge would take its final 
position the holes would become better. The reason the bolts were not changed was 
that.it would be necessary to remove the top or bottom plate to do so. I do not agree 
with Mr. Beauvais as to the number of {% bolts; am positive there were more than 
22 to 25; also some 2? bolts, the rest of the holes being filled with & bolts; we always 
used the largest size we could get in on every joint. Mr. Mclure’s notes will give 
the camber opening at the time of first bolting up. 

On page 466. It was not the case that 15 rivets were driven in the side splice 
plates inside ribs, but that all but 15 rivets were driven. 

On page 479. and 480. Speaking of the level bracing, this Sar ie to the lower 
longitudinal strut in panel 9, and was purposely left loose as per erection instructions. 

In regard to Mr. Bonwvust statement about the bolting being loose, I would say 
no fitting gang ever pulls the work up tight enough for riveting, and no experienced 
riveting gang would trust any previous fitting. It is customary in heavy work of 
this kind for the riveters to carry a short piece of pipe which they fit over the handle 
of their wrench to get additional leverage. 

The riveting on the anchor arm was practically completed. In regard to the 
trusses, all of the bottom chord was riveted except 5-6-R and L, and 9-10 L and 10-11 
R and L. The bottom laterals were all riveted except the lower ends of the lateral 

_in panel 10. All of the rest of the trusses were completely riveted. The floor system 
was about 50 per cent riveted. The top laterals, transverse struts, bottom struts were 
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fully riveted. ‘All the longitudinal struts were riveted except the lower strut in panel 
9, which was loose at one end. Diagonal T-50-5 had one joint on each still bolted. 
The present condition of the joint between 9 and 10 shows the ends of the ribs of 
both chords in good condition and in about the same distance between the ribs trans- 
versely as before. The top cover plate is attached to chord 9 and the temporary angle 
is in place on the bottom, showing there has been no transverse distortion. The 
outside west rib of chord 9 and the outside west rib of chord 10 are about 8 inches 
apart, the side splice plates are attached to chord 10 rib, the bolts having sheared 
on chord 9 rib. The west centre rib of chord 9 and the west centre rib of chord 10 are 
about 2 inches apart, the splice plate is riveted full and is-broken square at the joint. 
The east centre rib chord 9 and east centre rib chord 10 are almost abutting. The 
splice plate is riveted full, except about 15 holes. The plate is not broken at the 
joint but bent. The east rib of chords 9 and 10 are abutting, and the side splice plates 
are attached to both chords. Taken as a whole the condition is exactly what would 
have to happen upon the deflection of the centre of chord 9-L towards Quebec. There 
is no indication of any initial failure at any place, and the only way in which I can 
see that it might have contributed a share to the failure would be from the fact that 
it did not close up like the rest of the chords, but was very slow in coming to its 
proper position; this may have caused the top part of the chord to have carried more 
than its proportion of the load even though the bottom of the ribs were in perfect 
contact. JI have looked the chords carefully over with this idea in mind, but can 
find no marks that will show that any one part of the chord ends received more 
compression than another, but this condition of unequal bearing might have existed 
and yet show no marks on the end sections. 


CORRESPONDENCE ORDERED TO BE INCLUDED IN EVIDENCE. 


MontTREAL, January 10, 1908. 
Honourable S. N. Parent, 
Ottawa, Ont. 


Dear Mr. Parent,—I would like you to state what you considered to be the 
real duties of Mr. Hoare and Mr. Cooper, and what you as president of the Quebec 
Bridge Company expected from each. 

Mr. Cooper was only the consulting engineer, while Mr. Hoare was the chief engi- 
neer, yet we find Mr. Cooper performed many duties which should belong to the 
chief engineer. What was the reason for this, and was the board aware of what was 
going on ? 

Had Mr. Hoare as chief engineer full control of the work, and the carrying out 
of the contract with the Phenix Bridge Company ? 

Who would be responsible for permitting the contractors to act contrary to the 
contract, keeping in mind that Mr. Cooper was never given a copy of the contract 
and never saw it nor was he advised of its terms, so it is clear that it was not Mr. 
Cooper 2? 

Did the board at any time authorize any one to vary the terms of the contract 
with the Phenix Bridge Company, and if so what were these variations, or did the 
board at any time vary the contract ? 
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Had the Department of Railways and Canals a copy of the Phenix Bridge 
Company’s contract ? 

Was the contract with the Phenix Bridge Company of June 19, 1903, intended 
to be carried out as signed and whose duty was it to see that this was done ? 

Did you consider prior to 1903 and subsequently that Mr. Hoare was competent 
to act as chief engineer and carry out the duties and responsibilities that attach to 
that position, or did you consider the position of chief engineer merely a nominal 
one with the responsibility elsewhere, and if so on whom was this responsibility, and 
what was the understanding of the Board of Directors on this question ? 

I would be glad if you would carefully read the above, and let me have your 
reply at the earliest possible date. 


Sincerely yours, 


H. HOLGATE. 


THE COMMISSIONERS OF THE TRANSCONTINENTAL RAILWAY, 
OTTAWA. 


OFFICE OF THE CHAIRMAN, January 11, 1908. 


Dear Mr. Hongare,—Your letter of yesterday’s date is received and I readily 
comply with the request it contains that I give a reply to the various questions asked 
therein. 

While Mr. Hoare had the title of chief engineer and Mr. Cooper that merely of 
consulting engineer, still we considered the latter as being in fact chief engineer of 
the enterprise. At the time the services of Mr. Cooper were secured, he would not 
undertake this work unless given full control’over it not only in the preparation of 
the plans, but also during the execution of the work. Evidence of this was given in 
1906, if I remember correctly, when he telegraphed Mr. Hoare enjoining him not to 
accept certain pieces of material from the Phenix Bridge Company, as must appear 
in the documents now before your Commission. Further proof of this is given by the 
fact that Mr. Hoare, although being chief engineer in name, after conferring with 
Mr. Birks over certain matters, did not wish to assume the responsibility of taking 
a decision himself and sent Mr. McClure to Mr. Cooper in New York to lay the ques- 
tion before him. What further confirms the view which we were holding on this 
point, i.e., that Mr. Cooper had absolute control of the work, is the fact that when 
Mr. McClure went to see him on the mission just referred to, which was on the day 
of the accident, instead of sending advice direct to Mr. Hoare, as would have been 
the proper course if the latter had been the one in authority, he Mr. Cooper des- 
patched Mr. McClure to Pheenixville with instructions to the Phenix Bridge Com- 
pany not to put any more metal on the structure until further advice. Therefore 
although bearing the title of chief engineer because he had started as such with the 
Quebec Bridge Company, Mr. Hoare was not really in authority when it came to the 
general direction and control of the enterprise, these duties being left to the con+ 
sulting engineer, Mr. Cooper, at his own request as already stated. 

For my part, as president of the Quebec Bridge Company and knowing tha 
arrangements made with Mr. Cooper, I always considered that the latter and not Mr. 
Hoare as having full control of the work, though nominally only consulting engi+ 
neer, and the carrying out of the contract with the Phenix Bridge Company; for tha 
structure. Another fact shows Mr. Cooper’s stand on this point. When the govern- 
ment was considering the advisability of appointing Mr. Nichols, who was con. 
sidered to be an experienced bridge engineer, in order to supervise more closely the 
execution of the work, Mr. Cooper strongly opposed the proposal on the ground that he 
would not leave to any other man the responsibility of the work, and that if the gov+ 
ernment should persist in that course he would resign, and that he was satisfied to 
have Mr. Hoare send him reports from time to time on the state of the work. 
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With regard to the contracts, I am not prepared to say that Mr. Cooper was 
never made acquainted with the terms of the same, since he saw fit to modify the 
first contract for the structure by changing the length of the jspan from 1,600 feet 
to 1,800, and in the second place as he had the specifications, which formed jtha 
basis and the essential part of the contract, for his guidance while the work was 
going on. 

The documents in your hands will show the few changes whiich may have been 


- made in the plans, and in the specifications. As far as I can remember, they were 


made by Mr. Cooper. The board relied entirely upon Mr. Cooper for the proper 
execution of the work. He had stated his own terms as regards salary, which were 
accepted. This appears on record. 

To the best of ‘my memory, the Department of Railways and Canals had a copy: 
of the Phenix Bridge Company’s contract. { 

The contract speaks for itself and should answer the questions you ask regarding 
its carrying out. 

Coming to your last question, I have answered it to some extent in the first part 
of this letter. While Mr. Hoare was considered a competent man to look after the 
work entrusted to him under these conditions, everybody was aware, at the same 
time, that he did not possess the experience and special qualifications of a specialist 
in this branch of engineering which would permit of entrusting to him the respon- 
sibility of an undertaking of this magnitude. It was for this reason that the govern. 
ment, realizing the importance of such expert direction, wanted to appoint a spe 
cialist on bridge engineering with, the result already mentioned, as Mr. Cooper did 
not think that he could relinquish some of the responsibility for this enterprise on 
any one else. In view of this, as I understood it, Mr. Hoare was there more especially 
for the general supervision of the work, and, in particular, to report to Mr. Cooper 
from time to time as to the progress of the work and discuss with him any questions 
that might arise offering some difficulty. 

Trusting this will cover the scope of your questions fully enough, I remain, 


. Yours sincerely, 


S. N. PARENT, 
Pres. Quebec !Bridge and Railway Co. 
Henry Hotears, C. E., 
Prest. Royal Commission, 
Quebec Bridge Inquiry, 
Montreal, Que. 


MontreAt, January 3, 1908. 
JOHN! STERLING Deans, Esq., 
Chief Engineer, Phenix Bridge Co., 
Pheenixville, Pa. 


Dear Mr. DEans,—Will you please inform me in what form was your tender 
ot March 1, 1899, accepted by the Quebec Bridge Company. If verbal, give me the 
particulars, and if written let me have copies ‘of letters, 

I urgently require this information, so please let me hear as quickly as possible. 


Sincerely yours, 


H. HOLGATE, 
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THE PHQ@NIX BRIDGE COMPANY. 
PHILADELPHIA, PHENIXVILLE, NEW YORK, CHICAGO, BOSTON, LONDON, ENG. 


PHENIXVILLE, Pa., Jan. 6, 1908. 


Refd! toj..0icc,. ee eee 
Noted.. .. ee 
Reed. Jan. 93, 1908. 
Pras sy bee. Wee eee 
File No... 


Henry HOo.aarte, Esq., 
Chairman Royal Commission, 
Montreal, Canada. 


Dear Mr. Horeate,—In reply to your letter January 3, I hand you herewith 
copy of letter of Hon. S. N. Parent, President Quebec Bridge and Railway Company, 
dated August 23, 1899, which is the first formal acceptance of our proposition of 
March 1, 1899. 

Yours truly, 


JNO. STERLING DEANS, 
Chief Engineer. 


P.S.—I just understand from Mr. David Reeves that you have a copy of this 
letter —J.S.D. 


THE QuEBEC Bripck CoMPANY. 
QuEBEC, August 28, 1899. 
JOHN STERLING DEANS, 
Chief Engineer Phenix Bridge Co. 


Dear Sir,—Referring to yours of this day, I beg to state that this company is 
ready to enter into a contract with your company, for the superstructure of our pro- 
posed bridge, subject to the modifications in the specifications either decreasing or 
increasing or any other that may have to be made in size, depths and locations of the 
piers and their caissons; provided you accept in payment your share of the amount of 
$1,500,000 in subsidies or their equivalent and the difference in bonds given in trust 
as collateral security, face value and interest on same, at their redemption on con- 
ditions to be agreed upon, but at any rate the company will decide before the bridge 
is open for traffic to redeem the said bonds at face value or surrender them to the 
contractors ; this company binding themselves to transfer you your proportionate 
share of any further subsidies or guarantees of interest that they may receive towards 
the construction of the said bridge. We will furnish by an early mail a statement 
showing the position of the company, its available subsidies and prospects as to 
resources and earning powers. If your company accepts the above conditions, we on 
the other hand will accept the conditions stated in your letter of this day, that we 
may order the work from you at any time within two years, providing at the time 
the work is ordered to proceed either party to the contract may request the prices for 
plain structural metal revised, to agree with the ruling prices of metal at that time 
and provided also that you give us to-day the price of your metal on which you have 
based your tender. This option is open for fifteen days from this date. 


Yours truly, 
S. N. PARENT, 
Pres. Q. B. Co. 
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I, P. L. Szlapka, designing engineer of the Phenix Bridge Company, Phenix- 
ville, Pennsylvania, U.S.A., do hereby solemnly and sincerely declare that the docu- 
ment annexed hereto and marked Exhibit ‘A’ and numbered pages 1 to 4 is a portion 
of the evidence taken by the Royal Commission of Inquiry into the collapse of the 
Quebec Bridge and is to the best of my knowledge and belief true, and I make this 
solemn declaration conscientiously believing the same to be true and by virtue of the 
Statutory Declaration Act, 1885. 

(Sed). BP. Lb. SZLAPKA: 
Declared and subscribed at the British Consulate,) 
Philadelphia, this twenty-second day of January,' 


one thousand nine hundred and eight. J 
Before me. 
(Sed.) Witrrip Powe ._, 
[SEAL.] H.B.M.’s Consul. 


This is the exhibit marked ‘ A’ and numbered pages one to four referred to in the 
affidavit of P. L. Szlapka, designing engineer of the Phenix Bridge Company of 
Phenixville, Pennsylvania, U.S.A., sworn before me this twenty-second day of Janu- 
ary, one thousand nine hundred and eight. 

WILFRID POWELL, 
British Consulate, Philadelphia. A. B. M.’s Consul. 

[SEAL. ] 


EXHIBIT* AY’ 


1. State your method of computing the latticing in the lower chords and illus- 
trate it by making the calculation for chord 9 anchor arm. State clearly the unit 
stresses used in each part of the design of that chord, and give the authority for the 
use of those stresses. 

2. Did you make separate calculations for the latticing in each cnod. or if ‘not 
what did you do? 

8. Did you apply the same method to the lattices of all compression members 4 

4. Mention ‘what records of tests upon columns were familiar to you at the date 
when the general form of the compression members for the Quebec pug? was decided 
upon ? 

5. State what dead loads were used in the Saas iof the stresses with which 
the ‘members were finally designed, and how the dead load was divided between the 
various panel points. 

6 Give your reasons for assuming 4-inch deflection in webs of chord for designing 
latticing. 

7. Did you in your calculation of latticing consider the compression in ‘the lattice 
angles due to the general compression in webs of chord? 

8. Why did you assume C=-86000, which is the constant for square eet 
columns instead of 18000, the constant for pin ended columns—values as given on page 
88 Phenix Iron Companys pocket book of 1906. 

9. What investigations with regard to the design of lattice compression members: 
did you make before deciding upon the Herel of the method given in Johnson’s 
Modern Framed Structures. 


Mr. SzuapxKa’s testimony. 


1. With a maximum permissible unit stress of 24,000 Ibs. as specified by Mr. 
Cooper, and with a lateral deflection of 4 inch as per No. 6 below, the following 
method was used in calculating the size of the lattices for the lower chord, this being 
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evolved from the discussion in ‘Johnston’s Modern Framed Structures,’ the only 
authority to my knowledge which deals with this problem. 


For anchor arm lower chord section (9) having an area of 780 square inches. 
P=24,000 lbs. x 780”—18,720,000 Ibs. 

S=lateral deflection—%”. 

Moment M=9,360,000-inch lbs. 

W transverse force at centre of chord to produce moment M. 

L length of chord (9) 684”. 


N= =8,360,000-inch Ibs. and therefore 


Wy about 27,400 Ibs. and 


L=stress in each of the four lattice. 
Ls 27,400 x 1:4 about + 9,600. 


a 


The Quebec Bridge Company’s specifications, as amended by Mr. Cooper, specified 
a shearing unit stress on rivets equal to three-quarters of the unit stress on the mem- 
ber or in this case equal to 2 x 24,000, 18,000 lbs., therefore two § single shear rivets, 
having a value of 21,600 Ibs. were used to carry the above stress of about 9,600 lbs. 
in each lattice; the strength of the latter was made equal to the two 4-inch rivets, 
only the horizontal leg of the angle being considered as acting. 

2. The calculation of lattices was made only for the heaviest chord sections; 
the same size lattices were used for the entire lower chord, to secure uniformity of 
work and to guard against probable errors, if several sizes of lattices were used. 

3. Yes. ( 

4. Tests on small columns as given in‘the United States government, ‘test oft. 
material,’ and as described and discussed in the current engineering papers, were 
known to me at the time of ‘designing the large compression members of the Quebec 
bridge. 

5. See attached blue ‘print. 


6. From the two equations (derived from the beam and from the compression 
{ 


formule). 
TMD PSD 


2 21 21 
and also: 
L==PL’ 
cl 
we obtain: 
SD=L’ or S=2L’? — 2x684x684=— 0. 88” 
ve ef gy ‘cD ~—-.36000x68 


which wag increased to 4-inch to simplify calculations. 


7. Yes, in a general way. 

8. Mr. Cooper’s special specifications for compression members of the 'Quebea 
bridge required no reduction of unit stresses by any compression formula for lengths 
less than fifty ‘times the least radius of gyration, or in other words members not 
exceeding that length were to be considered short columns. The chords being con- 
tinuous, 7.e., having no pin bearings, were considered fixed between ‘panel points, and 
therefore the constant (c) in the compression formula was used equal to 36,000 lbs., 
as ‘given on page 88 of Phenix Iron Company’s pocket book of 1906, Johnison’s 
Modern Framed Structures, &e. ( 

9. In the study of the question and for the purpose'of designing the lattice com- 
pression members J consulted over one hundred modern standard specifications drawn 
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by engineers of railroad companies and by consulting engineers. I examined all the 
latest American engineering books, including Johnson’s Miodern Framed Structures, 
treating the theory of compression members ; two standard German books upon the 
same subject, the current American engineering literature, some of the current Ger- 
man and English engineering papers, and all ers authiorities that were available 
to me. 

The only discussion that I found upon the aabieet was in Johnson’s Modern 
Framed Structures. 


THE QuEBEC Brince AND Raitway ComPaNy, 
Quesec, January 31, 1908, 
Henry Houaate, Esq., C.E., 
c/o. Ross & Holgate, Montreal. 


Dear Simr,—In reply to yours of the 29th instant, addressed to the president, Ii 
am instructed to inclose a sworn statement of the money received from the share-+ 
holders of the company in payment for stock issued, and also the amount of stock 
issued to each shareholder. 

Hoping the whole will be found satisfactory, I remain, 


Respectfully yours, 
ULRIC BARTHE, 


Secretary. 


LIST OF SHAREHOLDERS OF THE QUEBEC BRIDGE AND RAILWAY CO. 


10. Holders of first stock subscribed prior to 19th October, 1908 (as it appears 
to date 31st January, 1908, in the stock ledger of the company)—$63,700. 


Number 
-of aoe 
Shares paid up 
FNS ot Oo 8), “OR kee ct a 4 $ 25 00 
Amyot, Joseph.. ... a 2 200 00 
Maree GEOR Ss oss ks a 4 50 00 
Aamyots Gi Fo 3 en ary 33 375 00 
Anctil, Joseph. . i 25 00 
Asselin, N. H.. 4 25 00 
Audette, Dlle nibertne. 1 100 00 
Audette, Dlle H.. 1 100 00 
Andetie, DileeL... s.. . a 100 00 
padletten wen ML. ge 65 ast cocks A ek SERS ii 100 00 
PARI CU IU RRLAVOS 43.5 din ws 6's aes ee eles Ai 495 00 
Audette, Rodolphe.. .. 53 5,300. 00 
Baillargeon, Mme. G. A.. . ee ss i 100 00 
ESOT ORR ti lacs, re 40 os Gs oe, es GOs 1 25 00 
Bedard, E.. .. 13 125 00 
Bedard, J. B. & ieee, 4 50 00 
Bedard, Jos. E.... 13 125 00 
Bedard, L. O. ee 4 50 00 
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LIST OF SHAREHOLDERS—Continued. 


Number : 
0 Amount. 
Shares paid up. 


Beemer, H. J. (by notorial deed transferred to 


Senator P. A. nr naa icereitneoe 35 8,500 00 
Belanger, A.. Phot: SR MRE DEMO s 3 25 00 
Belzil, Ls. G.. ahs oT oak CR oe wee 25 00 
Berlinguet, F. cee Spe eee Pep dae 2 200 00 
PS LIGUOAU slents = acs, Waianae lcs rie Pa wo slong 14 125 00 
Blais iW ilbrod <5) ete on cea atone antnte aera 14 125 00 
Boswell Week. usigis : 47 4,700 00 
Boulanges, Dame A. YEN 1 100 00 
Breakey, John.. : 29 2,900 00 
Burn, Henriette D. = sot Cea 3 300 00 
Cantins ies ce vor hae te eee 4 25 00 
Cantin, V.. 4 25 00 
Carrel, Frank. . 4 25 00 
Casgrain, Edm.. pr, Rcnietinet diate Gear 24 250 00 
Cisbote betas oe ac oe nee 4 25 00 
Chateauvert, Geo... 4 25 00 
Chateauvert, V.. 2.1. ..-. a 100 00 
Chauveau, Alex. J.. ie 125 00 
Choquette, Hon. P. A.. 4 50 00 
Clement, F. 7x. Mis... ‘idee 4 25 00 
Clowtier, Toplirem ) (Pace) aids as ee ae 14 125 00 
SG HBED TG LIN g. 5 tae cela here enn nlc mee 3 50 00 
Cote: Ander, oo a ek ate wearer a ea te 4 25 00 
CIO be PIO ce wen hae ee ee BI 25 00° 
Coté, anc FESS 4 25 00 
Coté, J. B. pt 25 00 
Cote; Ps s: t 14 125 00 
Crepault, Z. (Steely 24 250 00 
Dearven uy (60 ain arate oie al arnt eet ty 24 250 00 
Delage, Cyrille F.. ee rae eee re 14 125 00 
Demers, L. J. Nias ec 1} 125 00 
Dorqmd, He oie. aes # 75 00 4 
Dery, eee ; 4 25 00 
Heb Georesk. TO). Se are Oe, 4 25 00 
Doepen«aivs. By For isy ea e ae  O 2,800 00 
Dorval <biwdhe!? =v oiios ase Ae eS 3 25 00. 
Gy ler Woy. ook Riksta mae FO caries 3 75 00 
Drolet, Agthnassn ch <6 ¢ addduie etek Peehenid ee 1 100 00 
Drolet, 1), Bina! vn, fowl tds 0 eat gn tie me ee ee 14 125 00 
Drouin, Wapalsoul,. 5 AL Pacha. Sm ibs GRAS booee eec 24 250 00 
Danuln: Po Bein trust) Pa RPE ws LAPS eh 58 575 00 
POU PAIS, AS BS Pe ee ee tae Pens ee Snes Oe wer 23 250 00 
Paquet, Cyrillesr fs wi cg eee ne aes eg ae 4 25 00 
Dassault, “Nap.” (Suceava. 66 u5 eu ue eee 4 25 00 
Haguy, “Lepindy’ & Wrere,. 7. 4 ¢. . eee ee 24 250 00 
Rawuy; tevd: Gk. XoS ae ae ee a eee 4 25 00 
Wortiets 27 ras) on oa es 8 ol ee ee Cee 1 100 00 
HUriler, SNAZAITe ob ss oeoos oA eee 24 250 00 


WOnenier, A UmUIStG..%-0 ea aan Was ols bes ae eee 24 250 00 
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Number 
ro} Amount. 
Shares paid up. 
Garneau, Hon. N.. .. kaa Stat roto ee tale 6 4,775 00 
Gauthier & Frere (Cie). oY ae ae eee 5 500 00 
Gauvreau, F. E.. .. ne Piste ee Meth et 4 25 00 
SECM EEE fot cat IS a wis Geb, he wakes 14 125 00 
erigENeE PRS ele gs as okt an Oke aes OO 
Guay, J. Few. Pe ea ee ee ae 4 25 00 
Guerard, Malvinas oe Perna ate oy all ah aR ew eo Bs 25 00 
Plant ten erent? er ct ig gee sin i ee a a 8 1 100 00 
Huot, Emmanuel (Gee). : 4 25 00 
Jacot, Emile is eee Pees sah the ae Be 25 00 
earns CE ee Amira eh seis. dia ho wd ae 14 125 00 
Kirouae, F. (Goce 5 500 00 
Mee RATCOMA ee Ie tra fiat civics “ae oaly ams 3 50 00 
dhalahente, sMcanon dist get an van wei os ns oe wclete | EE 125 00 
Laliberte, J. B.. NPIL Fool Se vee rg cee 2,500 00 
Langlais, J. A. (Suee.).. 4 25 00 
enehelle: Ae sie 24 250 00 
Lavoie, Napoléon.. 354 3,550 00: 
Leclerc & Roy.. 3 50 00 
Legere, J. B. D.. i 25 00 
Lemieux, J. F.. ne 4 25 00 
Lemieux, Mrs. E. S seer Se 4 25 00 
Lemieux, N. & Fils.. 24 250 00 
LeMoine, G.. .. : AT 4,700 00 
Letellier, A. / eee) : 14 125 00 
Letellier, Mme. S.. ai 100 00 
Levasseur, Nazaire... . 4 25 00 
Madden, Geo.. 14 125 00 
IM amar ait C). bkh es wns ceo Sette oes 4 25 00 
Malouin, Hon. there. hy 4 50 00: 
Marcoux, L. C.. 14 125 00 
Marois, F. See Bee 4 25 00 
Marsh, Wm. A.. .. 24 250 00 
Martineau, J. E.. . 24 250 00 
UALS ei ori eh aie oor usa oie as 3 75 00 
McCall, Shakya & Cea. eee hy. 24 250 00 
McWilliam, Wm.. 4 50 00: 
Michaud, Ben.. 3 50 00 
Migner, Thomas. . 4 25 00 
Moisan, J. A.. d 25 00 
Moisan, L. A.. 4 25 00 
Morin, L. D.. , 4 25 00: 
Morisset, C. rs Aes 4 25 00 
Morrissette, J. B.. 23 250 00 
Myrand & Pouiee. een 4 50 00 
Noein wees i 50 00 
Noreau, Charles.. ... .. ... .. Bt 25 00 
Pampalon, T. (Suce.).. .. 4 25 00 
Paquet, Cie Ltée.... - 303 3,080 00 
Paradis, Etienne. . D4 250 00 
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DIES ONS SHAREHOLDERS—Continued. 


Paradia,...V ae: a4: 

Parent, Alexis sy}. oiak ve 
Parent, Chs. A.. = .. 
Parent 2 TaMcais. i. '6 9 ca he 
Parent, Geo. «5,2 

Parent, J. Alberic. . 

Parent, P. i.. 


Parent, Hon. S. Ke : os oe 


Pettigrew, Charles. .... 

Pigara, Jopeph.. os gs 8<,2 

Picard, -O,..(Suee.) 6 

Picard, S.. . 

Pichette, Elz. (Suee.) 

Powell, C. S. ae 

Pricer. OL es a 

Prorix. Mane. 1h. ti S18 are ea ety ee 
Rhodes, Wm:-( Batate}. i. Ss 
Robitaille, Hon. A.. .... 4 

Rouleau, Revd. T. G.. ... 

Roumilhaec, Edouard... ......... 
Ross, John T..... hice alate tees 

St. Pierre, Ernest. . Maar 
Samson, Joseph. . oe pane 

Savard, clzeae.. sat.eo 2s Kae 

Savoie, F. T.. . ; 

Scott, B. A. 

Seottod Atak shea 

Syndicat de Emaar: 


amr ay: 5 iss aie tse. oe ant Cotes Paid 


SL AXiSNIEN,, Canes ANP a ala’ wha ee ete es 
Turcotte, di. eb. Os 56: : 
Turcotte, Nazaire & Cie.. .. 

i irmeotl, bet S440. 55 

Villeneuve, L. O...... 

Voyer, Jean (Suce.).. ... 

Walsh, John E.. oe 


Total. . 


Old grant from government ,province of Quebec.. ...... 


Forfeited payments.. .. 


Number 


0: Amount. 
Shares paid wp. 

13 125 00 
4 50 00 
24 250 00 
14 125 00 
64 625 00 
3 300 00 
4 50 00 
45 4,500 00 
3 50 00 
4 25 00 
1} 125 00 
4 25 00 
4 25 00 
4 25 00 
48 4,800 00 
aL 100 00 
ak 100 00: 
14 125 00 
4 25 00 
4 25 00 
24 250 00 
24 250 00 
14 150 00 
2 200° 00: 
3 50: 00 
24 250 00 
24 250 00 
5 24 250 00 
- 14 125 00 
2 200 00 
4 25 00 
23 250 00 
1} 125 00 
4 25 00 
: 4 25 00 
i 25 00 
637 $63,700 00 
$1,681 69 
204 O1 
$ 65,585 70 


Capital stock account as per ledger. . 
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LIST OF SHAREHOLDERS OF THE QUEBEC BRIDGE AND RAILWAY CO. 
20. Holders of additional stock subscribed as mentioned in Statute III., Edward 


VII., chapter 54. 
the company), $200,000. 


mtlann Hye Asks ee 


Audette, R.. 
Boswell, V.... .. 
Breakey, J.. .. 
Davis, M. P... 
Fortier, F. G.. 
Garneau, Hon. N. 


Hays, Chas. M. oe trast). 2 


Laliberte, J. B.. 
Lavoie, N.. . 
LeMoine, G... 


Parent, Hon. S. N. 


Price, H. M.. 


Quebec Certtral Railway. ERMAN 88 : ) a 4 


Sharples, Hon. J.. 
Walsh, J. H... 


Number 
of 


Shares paid up. 


Amount. 


250 $25,000 00 


25 
4 
174 
276 
50 


400 00 
300 00 
200 00 
94,900 00 
100 00 
300 00 
25,000 00 
200 00 
400 00 
300 00 
2,500 00 
400 00: 
17,400 00 
27,600 00 
5,000 00 


2,000 $200,000 00 


e 


(As it appears to date, 31st January, 1908, in the stock ledger of 


I, J. Henri Paquet, Treasurer of the Quebec Bridge and Railway Company, do 
solemnly declare that all names appearing on the above list as shareholders of the 
that all such shareholders have 
fully paid up their stock; that no allotment of stock was allowed to any of the share- 
holders; and that some directors have purchased some of the above stock out of the 
money voted them as attendance fees by the shareholders at the annual general 


company are correct according to the stock ledger; 


meetings. 


Sworn before me at Quebec, in the Province} 
of Quebec, this 31st day of January,} 


1908. 
J. A. PARapDIs, 


Com. oup. Court, District of Quebec. 


Je BePAQuET, 


Treasurer. 
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CORRESPONDENCE ORDERED TO BE INCLUDED AS EVIDENCE— 
FURTHER QUESTIONS SUBMITTED TO MR. KINLOCH, AND HIS 
WRITTEN ANSWERS THERETO. 


Q. Did the field joint of lower chord A-9-L in panel 9 show any indication of 
being butted more tightly on the west side than on the east side, or vice versa, when 
ready for riveting up ?—A. Joint of lower chord in left truss panel 9 was riveted 
early in June, 1907. All ribs of 9-L and 8-L butted tight. I can remember no facts 
that would lead me to believe any one rib was butted tighter than another. 

Q. Were there any difficulties in the way of making this examination? How 
did you make it ?—A. The bottom plate was removed and the examination was made 
from the bottom ; first, by trying to insert a very thin piece of steel between the 
abutting web plates ; second, by looking up between the two inner ribs and making 
ag close an examination as possible from the top. 1st. By making as close an exami- 
nation as possible and trying to enter a thin piece of steel at the top of the vertical 
leg of the top flange angle of the chord just above the outside side splice plate of the 
outside ribs of chords only. No satisfactory examination could be made of the top 
of the centre ribs and if all the other points were butted perfectly we assumed that 
the two centre ribs must necessarily be butting also at the top. 

Q. Give what information you can in this respect in the case of any other field 
joints in lower chords ?—A. When the chords of the anchor arm were set on the 
camber blocks and for some time after, there was some difference in the distance 
between the different ribs. I believe a record will be found of this matter in Mr. Mc- 
Lure’s notes. , 

Q. At the request of Mr. Hoare, Mr. Birks examined chord 9-L, anchor arm, and 
the field splices connecting it to the adjoining chords on August 28th and subsequently 
reported some results of his examination to the Phenix Bridge Company by letter. 
Did you accompany him on this examination /—A. No, but I met him just after he 
had finished making it and at his request I went down on to the chord and examined 
the field splice between chords 8-L and 9-L, he remaining at track level immediately 
above me and conversing with me during my examination. 

Q. Did you agree that the deflection of 14 inches at field splice shown on Mr. 
Birks’ sketch existed and in what way was it measured. Do you consider that this 
deflection was present at the joint when it was riveted up in June, 1907 ?—A. We 
agreed at the time that there was an apparent deflection of about one-half inch at the 
field splice, and I do not know why Mr. Birks reported 14 inches. Neither he nor I 
had any appliances for measuring the deflection, and it was estimated by sighting 
along the edge of the outside upper angle from about the second point of lattice 
attachment on chord 9-L. The estimates at best were of very uncertain value. I am 
confident that the joint was straight to all intents and purposes when it was riveted 
up, and am not prepared to say now that the deflection that seemed to me to exist on 
August 28th may not have been caused by the absence of any definite and well-marked 
line from which to measure. I noted on August 28th particularly that the lines of 
rivets in the upper cover plate were straight, that the rivets showed no sign of shear 
and that the edge of the cover plate matched the edge of the flange angles of the out- 
side ribs on both sides throughout its length. 
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10. 


LY, 


12. 


ENE OH eH LB ETS. 


. Statutes and By-laws of Quebec Bridge Company. 


. Approval by Railway Committee of general plan showing location of piers at 


Chaudiere site. 


. General plan approved in 2. 

. Minute of Board of Quebec Bridge Company relating to the calling for tenders. 
. Approval by Deputy Minister of Specifications on which tenders were called for. 
. Circular letter calling for tenders. 

. Specification for a suspension bridge. 

. Tender received from the Phenix Bridge Company. 


. Report of Mr. Theodore Cooper on tenders for substructure and superstructure. 


(Printed.) 


Resolution of Board of Quebec Bridge Company to send Mr. Cooper’s report, 
tenders and plans to the Prime Minister. 


Report from Mr. Theodore Copper on modifications. (Printed.) 


Subsidy agreement and specifications. 


13-14. Contracts for the two approach spans between Quebec and Phenix Companies. 


15. 


16. 


ny 
18. 


19. 
20. 
21. 


22. 
23. 
_ 24, 
25. 


Resolution of Board of Quebec Company approving 13 and 14. 


Contract (19 June, 1903) between the companies for construction of superstruc- 
ture. 


Order-in-Council (21 July, 1902) authorizing Mr. Cooper to modify plans and 
specifications. 


Order in Council (15 ee 1903) with respect to powers and duties of Chief 
Engineer. (Printed.) 


Copies of all annual reports of Quebec Bridge Company. 
Resolutions of Board of Directors defining position of Mr, Cooper. 


Copy of specifications attached to contract and copy of amendments to specifica- 
tions afterwards inserted. 


Letter from Mr. Hoare to Mr. Holgate defining duties of inspectors. 
Correspondence between Quebec Bridge Company and Mr. Cooper. 
List of employees Phenix Bridge Company on south side. 


Sketch plan showing position of objects and witnesses with relation to bridge. 
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. White print of Bridge. 

. Sketches made by Mr. Haley to illustrate his evidence. 

. Reports of tests, submitted by Mr. Hoare. 

. Photograph. 

. Book of plans produced by Mr. Milliken, 

. Book of sane produced by Mr. Milliken. 

. Plan showing state of progress on August 29. 

. A, B, ©, folios of plans of bridge and strain sheets put in by Mr. Hoare. 
. D Index to approved plans. 

. Two books of photographs (Mr. Cudworth.) 

. Photographs (Mr, Kinloch.) 

36. Agreement, province of Quebec and Quebec Bridge Company. 
. Agreement, City of Quebec and Quebee Bridge Co. 

38. Record of errors found in the field (Mr. MecLure) smal] book. 


Record of unfinished work (Mr. MeLure) (book). 


. Sketch of ‘crimp’ (24 inch pin.) 

. Anchor and Cantilever Arm chord sections. 

. Progress estimates and reports (Mr. Hoare), 

3. Field Engineering Reports. 

. Blue print, positions top chord panel points before and after the accident. 
5. Same as 44 re bottom chord. 

. Positions panel points east truss of anchor arm. 

. Same as 46 west truss anchor arm. 

. Measurements for horizontal movement between anchor pier and main pier. 


. Position of pedestals on main pier before and after accident. 


Elevations of two bench marks on face of main pier, 


. Telegrams from Mr. Hoare and Mr. Deans and sketch showing bend in chord 


A 9-L. 


. Mr. Hoare’s Diary. 
. Blue print showing location of lower chords in wreck, and description. 


. Memorandum showing deflections under wind stress. 


Anemometer records. 


. Sketch by Mr. Kinloch showing space blocking at chord A 4-L. 
. Letters from Mr, Birks and Mr. Yenser to Mr. Deans. 
. Letter from Mr. Deans to Mr. Yenser. 
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' 60. 


61. 
62. 


Blue print note book entitled: ‘ Notes for erecting Quebec Bridge,’ and blue print 
notes covering erection of main traveller actually used by Mr. Birks, erection 
engineer. 


Statement of condition of riveting on August 29. 


Sketch showing method used in measuring between anchor pier and main pier 
south anchor arm, September 17th, 1907; plan showing location of 24-inch pins, 
September 27, 1905; photograph showing progress of erection at close of season 
1908. 


. Letter of Mr. Douglas re suggested amendments, and other documents. 
. Copy of Guarantee Agreements, October 19, 1903 (3 Edward 7, Cap. 54.) 
. Letter of Mr. Schreiber to Mr. Fielding, August 12, 1903, re modifications of 


specifications. 


. Copy of Railway Department’s instructions to Mr. Tomney, inspector at Phcenix- 


ville, August 4, 1904, 


. Tension tests of built-up members. 


. Inspector Edwards’ Report, ‘Shop Errors.’ 


(Blue print.) 


. Eye-bar tests. 


contract. 


. Daily record of Inspection Phenix Bridge Company. 


. General outline plan Phenix Bridge Company, November 30, 1897. 
. General outline plan Phoenix Bridge Company, November 30, 1897. 


. Notes by Mr. Douglas on large span bridges and proposed changes in specification. 
. Copy of Telegram, August 29th, 1907—Theodore Cooper to Phenix Bridge 
Company. 
. Correspondence from Mr. Cooper’s letter-books. (Printed.) 
. Correspondence from Mr, Cooper’s letter-books. (Printed.) 
. Correspondence from Mr, Cooper’s letter-books. (Printed.) 
. Correspondence from Mr. Cooper’s letter-books. (Printed.) 
. Correspondence from Phenix Bridge Company’s letter-books, (Pred) 
. Correspondence from Phenix Bridge Company’s letter-books. (Printed.) 
. Correspondence from Phenix Bridge Company’s letter-books (Printed.) 
. Correspondence from Pheenix Bridge Company’s letter-books. (Printed.) 
. Correspondence from Phoenix Bridge Company’s letter-books. (Printed.) 
. Correspondence from Phenix Bridge Company’s letter-books. (Printed.) 
. Correspondence from Phcenix Bridge Company’s letter-books. (Printed.) 
. Correspondence from Phenix Bridge Company’s letter-books. (Printed.) 
. Correspondence from Phenix Bridge Company’s letter-books. (Printed.) 
. Correspondence from Pheenix Bridge Company’s letter-books. (Printed.) 


. Letter from Mr. Parent to Phenix Bridge Company, August 23, 1899, tendering 
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91. Record of Field corrections. 
92. Statement weight removed and added Cantilever Arm in 1907. 
93. Reports, condition of joints November 6, and August 29, 1907. 
94. Preliminary plan No. 1. 
95. Preliminary plan No. 2. 
96. Plan submitted with 1,600 feet tender in 1899. 
97. Stress diagrams for 1,600 feet design. 
98 and 109. Strain sheets for detail design. 
99. Copy of Quebec Bridge Company’s specification (same as 11.) 
100. Copy of modifications in specifications. (Same as 18.) 
101 and 102. Mr. Cooper’s specifications for workmanship. 
103. Dead load concentrations Anchor Arm. 
104. Stress sheet showing dead leads from actual shipping weights. 
105. Stress sheet showing stresses immediately before accident. 
105. A diagram showing camber movements. 
106. Mr. Szlapka’s personal diary. 
107. Sketches of travellers. 
108. Erection stresses due to large travellers. 
109. Same as 98. 
110. Mr. Cooper’s packing of Anchor Arm top chord bars. 
111. Stress sheet of Anchor Arm for 6,000 lbs. per lin. ft. 
112. Instructions to Mr. Cooper to report on tenders. (Printed.) 
113. Numbered letters giving effect to contract. | 
114. Statement of all payments to Mr. Cooper, Quebec Bridge Company. (Printed.) 
115. Telegram from Mr. Cooper re C.P.I. 
116. Sheet ‘W,’ May 20, 1904, Phenix Bridge Company, top chord packing. 
117. Minutes of Meetings, Quebec Bridge Company Board. 
118. Original of Mr. Szlapka’s concluding evidence. 
119. Copy of letters patent, Phenix Bridge Company. 
120. Original letter of Mr. Barthe with list of shareholders Quebec Bridge Company. 
121. Mr. Cooper’s Report on change of span, May 1, 1900. 


122. Mr. Ami’s Report on geology of foundations. (Printed.) 
123. Balance sheet Quebec Bridge Company, 1907, and list of directors. 

124. Photos of wreck taken by Mr. Francis. (Printed.) 
125. List of plans of bridge with important dates. (Printed.) 


126. Photographs of details and erection methods. (Appendix 10.) (Printed.) 
127. Photographs of details and erection methods. (Appendix 10.) (Printed.) 
128. Meteorological Records, Quebec. 


129. Copies of correspondence relating to bent chords. 


7-8 EDWARD VII. SESSIONAL PAPER No. 154 f A. 1908 


EXHIBIT No. 9. 


THEODORE COOPER, 
ConsuLtina ENGINEER, 
35 Broapway, New York. 


REPORT UPON THE COMPETITIVE PLANS AND PROPOSALS FOR THE 
~ CONSTRUCTION OF THE QUEBEC BRIDGE. 


The following plans with the accompanying proposals have been submitted to me 
for examination and report as to their relative merits and values, viz:— 


Two plans by ‘the Dominion Bridge Company of Montreal, one for a cantilever 
bridge with a channel span of 1,600 feet, and one for a stiffened suspension bridge 
with a channel span of 2,000 feet. : 

One plan by the Keystone Bridge Company of Pittsburg, for a cantilever bridge 
with a channel span of 1,600 feet (being identical with the plan proposed by the 
Dominion Bridge Company.) 

Two plans by the Phenix Bridge Company of Pheenixville, Pa.; one for a canti- 
lever bridge with a channel span of 1,600 feet, and one for a stiffened suspension 
bridge with a channel span of 1,800 feet. 

One plan by the Union Bridge Company of New York, for a stiffened suspension 
bridge with a channel span of 1,800 feet. 

Making in all three different suspension bridge designs and two different canti- 
lever bridge designs. 


GENERAL DESCRIPTION OF PLANS. 


Ist. Suspension Bridges. 


Dominion Bridge Company's plan, Channel span 2,000 feet.—This plan, prepared 
by the Pencoyd Bridge Company of Philadelphia, is a suspension bridge with con- 
tinuous stiffening trusses extending from tower to tower, this portion of the cables 
only carrying any load. These stiffening trusses are riveted lattice girders, 70 feet 
in depth. The cables dip roth of the span, or 200 feet. The towers are carried on 
sixteen cylindrical piers, eight to each tower. There are four cables, carried at the — 
tops of the towers on movable saddles. Both anchorages are supposed to be in natural 
rock, and have tunnels for drainage and for access to inspect and eare for the exposed 
metal. The spans between the shores and towers are entirely independent of the 
cables. The plan is accompanied by strain sheets and detail drawings. 


Phenix Bridge Company's plan, Channel span 1,800 feet——This plan prepared by 
Mr. G. Lindenthal, C.E., is a suspension bridge stiffened by trussing the cables. Both 
the end and middle spans are loaded, so the cables carry the whole load from shore to 
shore; all the spans are similarly stiffened. The stiffening trusses have the cables for 
the upper members and the lower members are rigid chords of plates and angles. The 
vertical members are also rigid, but the diagonals are all adjustable wire ropes. All 
parts are positively connected by means of pins, the cables even being formed of wire 
links connected together at the panel points by pins. The whole truss thus formed is 
supported on pins at the tops of the towers. The towers are formed of two legs, each 
resting on a separate cylindrical pier 30 feet in diameter at the top. The tower pivots 
at the bottom on a large pin. The bridge has a buckle-plate floor which serves as a 
part of the wind truss. There is a toggle device at each.tower which is intended to 
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maintain the continuity of the wind truss from shore to shore and still permit 
changes of length by contraction or expansion from temperature. The anchorages are 
supposed to be in natural rock, and after being placed, to be completely imbedded in 
concrete. This plan is accompanied by strain sheets and carefully worked out details, 
illustrating the essential features of the design. 


Union Bridge Company’s plan, Channel span 1,800 feet.—This plan is for a sus+ 
pension bridge stiffened by trusses hinged at the ends and at the centre of the middle 
span, which is the only part of the structure carried by the cables; the backstays 
carrying no load. There are four cables and two hinged stiffening trusses. Each 
tower is carried on four cylindrical piers, 19 feet in diameter at the top. At the level 
of the roadways there extend from the towers horizontal outriggers, about the ends 
of which the wind cables are stretched. The structure between the shores and the 
towers is composed of independent viaduct spans. The plan submitted is merely a 
skeleton without other dimensions than the lengths of the spans and the elevations of 
the masonry piers. Copies of the plans of the proposed Hudson river bridge are 
submitted to indicate the character of the end and central hinges’ and other details. 
The plan is not accompanied by any strain sheets, sizes of parts nor any foundation, 
plans. 


2nd. Cantilever Bridges. 


Keystone Bridge Company's plan, Channel span 1,600 feet.—This plan provides 
for two rivers arms each 550 feet long, two anchor arms each 500 feet long and a 
suspended centre span of 500 feet, making the channel span 1,600 feet, and the total 
length between anchorages 2,600 feet. The trusses are spaced 71 feet apart, centre 
to centre. The suspended span is 90 feet in depth and has parallel chords. The canti- 
lever arms are 250 feet deep at the towers; the top chords sloping each way on straight 
lines. The floor beams are partially carried by suspenders to overhead transverse 
girders. The plans are accompanied by strain sheets and plans of foundations. The 
foundation plans are by the Engineering Contract Company of New York. 


Dominion Bridge Company’s plan.—This plan is identically the same as ‘that of 
the Keystone Bridge Company. The foundation plans are by W. Davis & Sons of 
Canada. 


Phenix Bridge Company's plan, Channel span 1,600 feet.——This plan has two: 
river arms each 500 feet long, two anchor arms each 500 feet long and a suspended. 
centre span of 600 feet, making a channel span of 1,600 feet and a total length be- 
tween anchorages of 2,600 feet. The trusses are spaced 67 feet centre to centre. The 
suspended span is 84 feet in depth at the ends and 120 feet at the centre, with a 
eurved top chord, . the cantilever arms are 295} feet deep at the towers, the top 
chords descending in each direction on curved lines. The plans are accompanied: 
by strain sheets and plans of foundations. The foundation plans are by the Engin- 
eering Contract Company of New York and are similar to those accompanying the 
proposal of the Keystone Bridge Company. 


CONSIDERATION OF THE PLANS AND PROPOSALS. 


After a preliminary examination and study of the several plans I made appoint- 
ments with the designers of each plan (except the Pencoyd Bridge Company) and _ 
discussed with each their own design and its special features. On account of the high 
tender accompanying the suspension bridge plan prepared by the Pencoyd Bridge 
Company and the qualification made by the Dominion Bridge Company in reference 
to the construction of the cables, I did not consider it necessary to make any special 
examination of this plan. 

The plan of the Union Bridge Company is indefinite and incomplete in that it 
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‘does not give the sizes of parts or proper data to determine the relative value of the 
design. It is not in accordance with the specifications, as it is proposed to use a 
higher grade of wire and of structural steel than is called for by the specifications and 
to strain these materials 40 to 50 per cent higher than is specified. The saving of 
metal by this means does not indicate any merit due to the plan and if it is permis- 
sible for one competitor to make such changes in the requirements of the specifica+ 
tions, fairness to the others would require that they be allowed the same privilege. 
The use of four cylinders for the foundation of each tower does not appear desirable 
in a river like the St. Lawrence, with its heayy and severe ice conditions. 

The suspension bridge plan submitted by the Phenix Bridge Company has been 
worked out much more thoroughly than the other suspension bridge designs. The 
lines of the structure are very pleasing, giving a combined effect of grace and strength. 
The catenary curves of the cables are not crossed or broken by the stiffening trusses. 
The design appears from an ordinary examination to be in accordance with the 
requirements of the specifications. Actual verification of the strain sheets would be 
difficult and require much time. A stiffening truss of the kind here proposed could 
not be used successfully for bridges formed with continuous wire cables, as the con- 
nections of the various members of the truss would have to be made through the 
frictional grip of cable bands, which would not be trustworthy. The suecess of such 
a truss depends therefore upon the use of wire links for the cables and a positive con- 
nection of all the members by means of pins. That such links can be made is 
_ undoubted, but their successful and economic manufacture has yet to be developed. The 
accessibility of these links for inspection at any time and the possibility, should it be 
necessary, of removing and replacing a link, gives this form of cable many advantages 
over the solid bound continuous wire cables. 


CANTILEVER PLANS. 


The preliminary examination of the several plans submitted led me to believe that 
the cantilever designs were probably the most favourable ones, in consideration of 
their lower tenders. They were therefore much more critically considered, not only to 
determine whether they were in compliance with the specifications, but also to obtain 
their relative values. It was then found that the two superstructure plans, viz., the 
Keystone and the Phcenix plans, were not proportionate for the carrying capacity. 
Through some misunderstanding of the specifications, the Keystone plan was propor- 
tioned for a live load two thousand pounds more per running foot of bridge than any 
of the other plans. In order, therefore, that this plan might be placed on a fair basis 
of comparison with the others, I requested the Keystone Bridge Company to correct 
their strain sheets and to make the corresponding change in their tender. This cor- 
rection has been made and filed with the secretary of the Quebec Bridge Company 
and a copy has been furnished me. I have made an independent estimate of this cor- 
rection, closely confirming the figures given by the Keystone Bridge Company. 

Both the Keystone and the Phenix plans of cantilever superstructure are in 
accordance with the specifications and are acceptable designs. The greater depth of 
the Phenix design and the curving of the top members of the cantilever arms give this 
plan a more pleasing effect than is produced by the lower depth and straight chords of 
the Keystone plan. The method of carrying the floor in the Phenix design, viz., 
directly to the trusses without intermediate supports, is more satisfactory than the one 
adopted in the Keystone plan; it also appears to be more economical, not only in 
weight of metal, but in saving four feet in the length of the piers. The Phenix plan 
contains eye-bars of 16-inch widths, a size exceeding any heretofore made. While 
there is no question of the possibility of making bars of this size, it is not certain that 
such bars would give the desired strength and other physical qualities. There would 
be no difficulty, however, in substituting other forms if found desirable. 
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FOUNDATIONS AND PIERS FOR THE CANTILEVER PLANS. 


The Engineering Contract Company furnishes similar plans for the caissons and 
piers for both the Keystone and Phenix designs. The main or channel piers are alike 
in all of their dimensions except in the length of the piers and caissons, which are 
four feet longer in the Keystone plan, owing to the greater width between the trusses 
of this plan than in the Phenix plan. 

The piers are 24 feet wide under the coping and batter 1 in 12. The caissons are 
49 feet wide for the north pier and 51 feet for the south pier; they are respectively 
153 and 155 feet long for the Keystone plan and four feet shorter on the Phenix plan. 

The two Keystone piers and caissons have a total contents of 55,755 cubic yards, 
with a bearing area on the bottom of 15,400 square feet and exert upon the bottom an 
average pressure of 6.74 gross tons per square foot if allowance is made for the buoy- 
ancy of the water, or 8.5 tons if the buoyancy is neglected. 

The two Phenix piers and caissons have a total contents of 54,090 cubic yards, 
with a bearing area on the bottom of 15,000 square feet and exert upon the bottom an 
average pressure of 6.47 gross tons per square foot if allowance is made for the buoy- 
ancy of the water, or 8.22 tons if the buoyancy is neglected. 

The anchorage piers and the masonry of the approaches are alike in all manners, 
except where necessary differences are required by the lengths of the approach spans 
and extra width of the Keystone plan. 

In order to make these two plans, namely, the Keystone and the Pheenix, fairly 
comparable they should be modified so that the bearing pressures upon the bottom 
should be the same per square foot. Assuming the bearing pressure of 6.47 tons of the 
Pheenix plan as a reference, we must increase the contents of the Keystone piers about 
1,300 cubic yards, making their total contents 57,055 cubie yards. This is due to the 
greater weight of the Keystone superstructure, even after the correction is made in its 
weight by changing the assumed live load. 

In the above I have taken the plans with wooden caissons, as these have the most 
base area and are therefore the best plans. 

W. Davis & Sons furnish plans for the piers and, foundations for the superstruc- 
ture of the Dominion Bridge Company. 

The channel piers are 25 feet wide under the coping and batters 1 in 12. The 
bottom of the caisson is 57.5 feet wide by 156 feet long. -The piers have a total con- 
tents of 58,685 cubic yards, with a bearing area of 17,887 square feet and exert upon 
the bottom a pressure of 5.89 gross tons per square foot if allowance is made for the 
buoyancy of the water, or 7.53 tons if the buoyancy is neglected. 

The plans for the anchorages and approach piers differ in shape and class of 
masonry from those shown on the plans of the other bidders. 

Messrs. Davis & Sons claim that these plans were prepared to meet the views of 
the Pencoyd Bridge Company, and that they hastily had to adapt the plans for the 
Dominion superstructure upon the Pencoyd Company declining to put in a tender. 
They also claim that they provided through courses of granite at the request of the 
Pencoyd Company and also carried their granite facing some ten feet lower than the 
other bidders. They therefore claim that in reducing their piers to a fair comparison 
with the others they should be allowed to reduce their piers to the same loads and 
pressures as the other bidders, and also change their unit prices to the same classes 
of masonry. 

Considering these claims, under the circumstances, to be proper, I requested them 
to modify their plans and proposals on the following basis :-— 

To make their channel piers 24 feet under the coping; to proportionate the piers 
to the same loads and bearing pressures as the Phcenix plan, which I have used as the 
reference; and to omit the extra granite in their first plan, and to modify their tender 
accordingly. 

They have accordingly furnished modified plans and proposals. The channel piers 
have a total contents of 52,400 cubic yards, with a bearing area of 14,500 square feet 
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and exert upon the bottom a pressure of 6.50 gross tons per square foot if the buoyancy 
of the water is allowed for, or 8.35 tons if the buoyancy is not considered. 

They estimate the quantities of masonry in the abutments much higher than the 
other bidders, and also give it a higher unit value on account of the rock excavation 
necessary to secure a good foundation. From the information given me as to the 
character of the ground, I think Messrs. Davis & Sons are nearer correct than the other 
bids. 

Omitting the abutments from both bids, the total prices for all the other piers and 
anchorages upon the basis of the Phenix superstructure are as follows :— 


Hugineering Contract: Company... ... ce eh ba Oe PST 113, 857 
Wie Dia Vista MeO sel ects) ate SR es SCE) EP TA 090) 


The unit prices of these two bidders, while differing, are fair competitive prices. 

As the plans for the piers and foundations furnished by the above bidders are only 
general in character and may, or rather I should say, will need modifications to adapt 
them to local conditions, which may affect the relative values of the two plans, I make 
no recommendation in favour of either party. 


RELATIVE MERIT AND VALUE OF THE PLANS AND PROPOSALS. 


First.—The suspension bridge plan of the Dominion Bridge Company may be 
dismissed from further consideration by the relatively high tender, and also from the 
incompleteness of the proposal, due to the qualification made in reference to the con- 
struction of the cables. 


Second.—The suspension bridge plan of the Union Bridge Company is excluded 
from further consideration by the indefiniteness and incompleteness of the tender, and 
also because the plan is not in accordance with the specifications. 


Third.—The suspension bridge plan of the Phenix Bridge Company is excluded 
from the fact that the tender is $600,000 higher than the tender of the same company 
for its cantilever plan. 


Cantilever Plans. 


As each of the companies submitting cantilever plans assume that separate con- 
tracts will be made for the substructure and for the superstructure, the Quebec Bridge 
Company should have the right to select the most favourable superstructure plan and 
the most favourable substructure plan independently. The proposals for the super- 
structure will therefore be considered separately. 


Fourth.—Relative, value of the proposals of the Dominion and Keystone Bridge 
Companies for the same superstructure plans. 


The revised tenders of these companies, exclusive of all custom duties, are as 
follows :— 


Dominion Bridgev@ompany... 2 ages e508 ee cee. we aes) 2,090,000 
Weystone bridge: COMpany is oo vel ens wo ceo tele lee we 402,000 
In favour of Keystone Bridge Company... .. .. .... $187,500 


The proposal of the Keystone Bridge Company is therefore the most favourable of 
these two companies. Each, however, state in their tenders that they have mutually 
agreed to a division of the work in case either of them obtained the contract. 
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Fifth.—Relative values of the proposals of the Keystone and Phenix Bridge Com- 
panies. 


The proposal of the Keystone Bridge Com- 


pany for their superstructure plan is.. .. $2,402,500 
Extra cost of masonry required by the greater 
WR Gh OL CO Map Alias «oe ts ti i cerm seal erm ere 6,999 
Lotal. ae . $2,489,499 $2,489,499 
The proposal of Any salaeachs Prides Company 
as) originally made was... «1+. «ta on). settled 
Correction for lighterage, May Si. mew eat an 24,000 
Pots A ee a SON ha, aou,012 2,405,010 
Balance in favour of Phenix Bridge Company. . Pee 887 


If we also consider the extra 1,300 cubic yards of a 
to be added to the Rosstone piers to equalize the 
bearing pressures, we should have additionally in 
favour of the Phcnix Bridge uinseineey 1,300 cubic 
SARs At las atlas Peanm ae sie xe a ee Leas ewes 22,620 


Total in favour of Phenix plan... ...2. ss... $ > 28,507. 


DUTIES. 


The superstructure of the Keystone Bridge Company weighs 27,400 q 5: tons 
and they estimate the customs duties to be $639,149, or at the average rate of $23.33 
per ton. 

The superstructure of the Phenix Bridge Company weighs 22,956 gross tons and 
they estimate the duty on metal work constructed in the United States at $22 per 
ton. : 

Assuming the lower of these figures for the duty by the ton or $22, for the pur- 
pose of comparison, we find that the excess of duties for the Keystone plan would ye 
4,444 tons at $22, $97,768. 


CONCLUSION. : 


From the facts and considerations as stated above I find the cantilever super- 
structure plan of the Phoenix Bridge Company an exceedingly creditable plan from 
the point of view of its general proportions, outlines and its constructive features. 

IT also find that it is designed in accordance with your specifications. 

The tender accompanying this plan is the lowest in price and is the most favour- 
able as to the prospective duties upon the materials to be used in its construction. 

I therefore hereby conclude and report that the cantilever superstructure plan of 
the Phenix Bridge Company is the ‘best and cheapest’ plan and proposal of those 
submitted to me for examination and report. 

I likewise report that the general plans and proposals for the substructure made 
by the Engineering Contract Company and by Messrs. Davis & Sons are both satis- 
factory and at favourable terms. 

Very respectfully submitted. 


THEODORE COOPER, 
June 23, 1899. Consulting Engineer. 
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The following table gives the estimated quantities of materials in the several pro- 
posed plans :— 


Steel. Cables. Timber. Masonry. 
Plan. a= = | = = 
Gross tons. Gross tons. Million. Cubic yards. 

WnioneBrdge Cor 2... aoa: > 14,286 3,125 1°6 23,700 
Hhindenthalsce: we. cere parece cee: 18,334 5,564 0°757 39,738 
Pencoy. de Onion... 974 -ar t aes 21,070 7,143 1°5 82,454 
iEhoenix Cantilevers:.i..205 2. «+5: "22,956 GOST arte 1°547 69,400 
Keystone " eet eA oS 27,400 Res os ara ee 1°4815 71,731 
Dominion Tt tes eRe RE Zip AOOE we Mioaers tos ees fs IES 71,834 


SUPPLEMENTARY REPORT. 


The previous report upon the several plans and proposals for the construction of 
the proposed Quebec bridge has been based upon the plans and papers submitted by 
each competitor. 

Any plan or proposal accepted by the Quebec Bridge Company will undoubtedly 
need more or less modification, either in the line of bettering. its general appearance 
or to adapt it to any new conditions which may be developed by a more extended study 
and examination of the river bottom and other circumstances. 

The approach spans and other comparatively minor features will need careful: 
study and consideration, after the special general plan has been selected. 

While the data shown upon the river profile were sufficient for the purpose of 
obtaining comparative proposals, they are not sufficient to locate exactly the final 
position of the piers or to determine the proper proportions of the supporting’ 
caissons. 

Before proceeding with the channel piers, the character of the material of the 
river bottom upon which the stability of the piers will depend, should be determined 
with greater certainty than can be done by a few isolated borings. 

For any depths exceeding those to which it is proposed to sink these channel piers,; 
the additional cost, risks, and uncertainties increase very rapidly. It is imperative, 
therefore that it be known beforehand that the material upon which the caissons are 
to rest and get their support is suitable for the loads to be imposed upon it by such an 
important structure. 

While it is probable that this material is a post-glacial deposit, well solidified by 
ages and permanent in character, I consider it important to ascertain this by a fuller 
examination by means of boring and trial shafts sunk into this material. 

The expense of such an examination would be very small compared to the possible 
cost of changes made after the work is in progress. 

It may also be found desirable to investigate the possibilities of further economies 
in the construction of both piers and superstructure. 

I would suggest therefore that provision be made in the superstructure contract, 
for any modifications that may be made by your engineers, either in changing the 
length of the spans, within reasonable limits, in modifying the carrying capacity of 
the structure or in increasing or decreasing the’quantities of the materials. It might 
also be desirable to ask the successful competitor to state what reductions, if any, 
could be made in the tender by certain modifications of the specifications. 

In like manner provision should be made for any modifications made by your 
engineers in the size, depths or locations of the piers and their caissons. 


Very respectfully submitted, 
THEODORE COOPER, 
June 23, 1899. Consulting Engineer. 
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EXHIBIT No. 11. 


THEODORE COOPER, 
ConsuLTING ENGINEER, 
35 Broapway, New York, May 1, 1900. 


Hon, S. N. Parent, 
President, Quebec Bridge Company, 
Quebec, Canada. 


Dear Sir,—In conipliance with your request, I have taken up the examination of 
such modifications in the accepted plan for the Quebec bridge as were suggested by me 
in my report of last June. 

The most important of these modifications, and the one requiring immediate 
attention, relates to the most desirable length to be selected for the channel span. The 
law, as well as the conditions of the river channel, require that this span must not be 
less than sixteen hundred feet. Would a greater span than sixteen hundred feet be 
more favourable is the question to be answered. 

The piers, as located for the span of this length (1,600 feet), require foundations 
from 90 to 95 feet below ordinary high water. 

They will stand in water from 380 to 40 feet deep, where they will be subject to 
the full ice effects of this river. Piers capable of performing the proper resistance to 
the conditions of the location have been designed and their cost established by com- 
petitive bids. 

As the river bottom rises rapidly towards the shore on each side of the river, it is 
readily seen that the foundation conditions and also the ice effects are greatly improved 
by lengthening the channel span. Necessarily, however, the cost of the metal super- 
structure will be increased by using a longer span. ' 

While in my report upon the competitive plans I suggested the desirability of in- 
vestigating this question of a greater span, it could not be done at that time for want 
of time and also because a proper investigation required that one of the competitive 
plans, yet unselected, should be used in the consideration. 

Now that you have selected the desirable plan a comparison can be made upon 
the basis of a greater length of channel span. 

After a careful consideration of all the conditions by your chief engineer, Mr. E. 
A. Hoare, and myself, it was decided that an 1,800-foot channel span was most desir- 
able if the expense was not too great. 

I have therefore made an estimate for the change from a 1,600 to an 1,800-foot 
channel span, with the following results :— 

The saving in cost of the piers and other masonry will be about $400,000. 

The additicnal cost of the superstructure, upon a liberal estimate, would be about 
$600,000. . 

But modifications can be made in the plans, which, in my opinion, are desirable 
and justifiable, and which in no manner reduce the carrying capacity of the structure 
or render it incapable of fully performing all its duties satisfactorily, which would 
reduce the above increase of cost to about $450,000. 

From either point of view, whether the increased cost of making the change in the 
span be $50,000 or $200,000, I consider the change justifiable for the following 
reasons :— 

First. The construction of the larger and deeper piers of the 1,600-foot span will 
require at least one more year than those for the 1,800-foot span. 
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Second. The contingencies of the construction of the deeper piers in the deeper 
water, where they might possibly be subject, in their incomplete condition, to the 
heavy ice floes of the main channel, would be far greater than for the piers further 
inshore, 

Third. The effect upon any future financing by reducing the time of construction 
and minimizing the real and imaginary contingencies. 

I would, therefore, recommend that a channel span of 1,800 feet be adopted, and 
the contractors for the superstructure be directed to prepare plans accordingly. 


Very respectfully, your obedient servant, 


THEODORE COOPER. 


EXHIBIT No. 18. 
Copy No. 100816. 


Extract from a Report of a Committee of the Honourable the Privy Council, approved 
by His Excellency on the 15th August, 1908. 


On a memorandum dated 13th August, 1903, from the Minister of Railways and 
Canals, representing that by an Order in Council of the 21st July, 1903, authority was 
given, in accordance with a suggestion made by the Chief Engineer of the Depart- 

ment of Railways and Canals, for the employment of a competent bridge engineer to 
examine from time to time detail drawings of the superstructure of the bridge across 
the River St. Lawrence near Quebec, now in course of construction, in view of certain 
modifications suggested by the consulting engineer of the bridge company; the said 
plans to be submitted, for final acceptance, to the chief engineer of the Department 
of Railways and Canals. 

The minister further represents that the chief engineer has this day reported, 
stating that, as the result of the personal interview had with the company’s consulting 
engineer, he would advise that, provided the efficiency of the structure be fully main- 
tained up to that defined in the original specifications attached to the company’s 
contract, the new loadings proposed by their consulting engineer be accepted; all 
detail parts of the structure to be, however, as efficient for their particular function 
as the main members for theirs, the efficiency of all such details to be determined by 
the principles governing the best modern practice, and by the experience gained 
through actual test; all plans to be submitted to the chief engineer, and until his 
approval has been given, not to be adopted for the work. 

The minister recommends that authority be given for following the course so 
advised by the chief engineer, the Order in Council of the 21st July last to be modi- 
fied accordingly. 

The committee submit the same for approval. 

JOHN J. McGEE, 
Clerk of the Privy Council. 
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0. 
MS OGe nel yee Deans sinter Hosrenatee Visitito. Bridge, iiicuenececeeelcnne eee eer 75-A. 
S87. INGviSse Gees on Deans..:... EL OarGas ec Plans. Gi. ja: eta: eae eta ott ata 75-D. 
1897, Nov. 30 Deans sree Hoare. e Plans with straight chord 2. eva) reee nee ae 75-C. 
1898; Dee! 12), ven. ee Barthe...:.. Deans,..... Extension of time for tenders. .... .........- x0-F, 
189-, Jan. 29:....... Hoare...... Deansernte Preliminary arrangements.........'.../....... 80-E. 
189-, March 2...... Hoare. ....... Deans JWR St ten aer Trecel Vedie acu .e eae eS . |80-G. 
1899, April14.... .. Deans...... ogre wr ts: Conference, ve ‘plans’, 20022: .02-4 44 ca ese eee 75-D. 
1899, April 19....... Deans sce: Hoareseciss Conferences:re' plans sctiaen od snl aka shoes 75-E. 
1899, Sept. 14......- Deans.. ... Parent... .. Banking ict ae ee rials afd pieiaiess el ene eee Ree 75-G. 
1899 Nov 28)5.'5° . Deans, ie: Parent... ..: Banking Gf. SI hale UR Oe Te te ol > UENO Re, Seren 74-H. 
L900 MP eb i202, Hee Deans...... Hoare. ....\Mr. Burbank’s visit.......) ..soccscceesdseee 75-1. 
LODO Avot Qian te Barthe...... Deans...... Approval of agreement............ gcushistteian ..|T5—J. 
L0G Sept. Wil em sa... Hoare. «1... Deans...... Pa xiii AU plieG ers decal cado ce eetee caeke 80-K. 
1900, (?) Dec. 7 Hoare Deans Visit of Mr. Barthe to Phoenixville......... .. 80-L. 
LOO, Mewar hae se Deans....:... ELORTCmn. to. ibrigi@ingranisaeas Sao ete tale we eee .... ITEA, 
1901, ghebs 20te. sacks Deans. .:.. Hoare.ss..4 UDSICIOR 20k Sorc mare Moe eee 3 . .|74-B. 
1901, March 26...... Deans..... HOAKG.... cone ADPYOACD SPAS. hoes 5q.c eestor oe ane eke cee '74-C. 
LOOT May Antes. Deans 2 Hoare. 223 Approach spare SWC. GN Garey LA eee dae eas: 74 E. 
1901, JUNG Lisa, core Deans; 4.1 Hoare, <,..,.¢ starting, the works .&Gs. << vee -o, 5 whl ee ee \S1-N. 
TOOTS AN Oe nee Deans la aye Sa Agreements WCtacacouict fae salen ste aon \74-G. 
1901, Aug. 23........(Deans...... Barthe HHetiniates! Gores. Wee ea ee ee 74-H. 
19015 Oct1.29 see ee Deans...... Dooper..a03. Eye-bars, approach spans eee Serie ec 74-K. 
1901, Nov. 18........|Deans Hoare Approach work, customs, duties, &.......... 81-0. 
LOOT SGP OT aps ke Szlapka Hoare. ..... Estimated weights PPE EG Seer aa ee agora ete 81-P. 
1902:sl'an. 1B as cea Barthe...... ‘, T. Davis.| Authority to draw on M. P. Davis........-..- 30-M. 
*190 2; Jam. 20) 4 32. Deans Cooper...... Information to public ia} igeitatncs TA Ue acca 70-A. 
Marchal, ....: Hoare...... Deans..... Conterence intNew York. fos 66. sence cen 80-3 
TAOOZ, Amr Dy, tee Hoare...:.. Cooper...... PITIAnGOSe IO) RG a ee by Feet ern aes 70-B 
*1902, Juneb.....4..: Hoare..... Cooper, cece Progressiand sinanices J at) -.ch bus hea Be cick eee 70-C. 
*1902) (OCT ID: neces Hoare......|Cooper...... Waki to Quebecs 2 afin deel cemeauence gates 70-D. 
TOOBMOCTAC 2 A ee ae Deans..... Oare..n... Pip TOUNGALIOULG stvcan nha a oe teritee ake |e atta 74-P. 
1007 Mechanic. aoe Deans Hoare: c=. Gosbiestimatescccr itty,» wae ei \74-Q. 
1903, May 20.. .... |Szlapka Cooper ....- Stressispeciications..-. ok lesluss sade) ieee 74-R. 
*1903, May 22...... Deans ..... Cooper | Speeihiontiona ss. occ secre jase aaeneene \70-G. 
OOS, May B2 ies! y. 2% Deans .. Cooper ..... Ottawa Vaslticnse) stash Gehan seins caer eas 74-S. 
*1903, May 26..... Szlapka Cooper ..... Specifications, &c.... ..... 70-F. 
*1903, May 28.. ... Deans. . Cooper ..... Specification changes beh Aen ts ea 70-K. 
1903, May 28 Deans Cooper Ahoadsiamd strains i 2.05.4. take . (We. eae 74-T. 
*1903; June Qi. 5.) Cooper: 1.5 OTe. a. %. Goneralletter’ oct. yes dcrndc nepere rate amc 73-A. 
*1903, June 4,...... eans.,.... Cooper..... Revised specifications...... .  ..4.. seaenees 70-H. 
1903, June 12....... Hoare...... Deans .... |Cooper’s amended specifications and attitude of 
Gepartnrewt hs 450s! cits sore apes ia eae et 0-O. 
1903, June 15. Deans...... Hoare ‘Revised specifiga tions. ou... lees; eee bee 7T4-N. 
“1903; sume Gs, ner Cooper. ... |Hoare..... Weight; (ier Gi Wash scealanie Ch Reeaes 73-B. 
*1903, June 16 ..... Szlapka..... Hoare....2-|Changes in specifications, ...¢...-/afaas.0-- 73-B2. 
*1903, June 29...... Parent. ....|Fitzpatrick .| Ratifications of designs....... ... .|70-J. 
*1903, July 1.. Hoare. ....|Cooper..... General letter’ aiheck cerns cseen ages ane 70-1. 
190-, July 3.... .- Hoare: . 2... Denne. a ienerval aaa novdubeeuc aby ciesiy apateweaca sa 80-Q. 
T1903; uly, Ue Fitzpatrick .|Parent. .... Order in‘Couneil: 2.55.0... cae on ee + NT3-C. 
1903, July 24. ..... |Deans . ...!Hoare..... Bitzpatriekletter )0% wasavelectetents snes alee |T4V. 
P1903, tel yoO meer Szlapka ....|Cooper..... Bloor plan). 32/Aic sos eek) tues 68 career ee Ge 74-A. 
P1903. uly. eer Schreiber. ..|Cooper .... | Modifications in specifications. 2 oe aed Pee 70-K. 
*1903, PUY Olas sere Deanse.-. .|Cooper... 2. Order im Councils saa. bce eee enneets 70-L. 
1903, ‘J uly 31. Deans Hoares. aan Order in Council, &......... 222+... 74-W. 
ay 1903, Aug. Liv Seen Deans...... Cooper .....| Order i IniCounctlania, Saccie eect Mean oaks 70-M. 
BOOS, AUP. 0. loses Deans...... ETOSre2 ws. Re ‘‘ proposed appointment ”................. 80-P. 
TOO APACS os olen Cooper Hoare .!Trouble over eee Pa 80-P2. 
190-, Aug..19... ...|Hoare...... Deans ..:.- CE VETY S5 ce MOCO e he C 80-R. 
SLOOS Sept. D...-. « Deans..... Cooper .| Visit to Ottawa. REM cae yt th. veo orto ws Pearce 70--N. 


*From Mr, Cooper’s letter-books. 
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Date. 


1903, Sept. 22. 
1903, Sept. 26. 
*1903, Oct. 23. 
*1904, Feb. 19 


*1904, April 27 


*1504, May 3. 
*1904, May 5. 
1904, May 13. 


*1904, WA LF Ske 


*1904; May 20. 
*1904, May 26. 


*1904, May 26. 


*1904, June 7. 
1904, June 11. 


1904, June 22.... .. 


*1904, July 1. 
1904, July 13 
1904, July 13. 


*1904, July 21... 
*1904, July 28. 


1904, Aug. 1.. 
*1904, Aug. 6. 
1904, Aug. 
1904, Aug. 
1904, Sept. 
1904, Sept. 
1904, Sept. 
1904, Sept. 
1904, Sept. 
1904, Sept. 
1904, Sept. 
1904, Sept. 
1904, Oct. 
*1904, Oct. 
*1904, Dec. 


. 


*1905, Feb. 
1905, Feb. 


seen ee 


*1905, March 11. 


*1905, March 25 
*1905, March 31 


*1905, May 18. 
1905, May 18. 
1905, June 15. 
*1905, July 7. 
1905, July 8. 


BlOOD. oily elena 


*1905, July 12 
1905, July 13. 
1905, July 14 


*1905, July 17...... 


1905, July 21. 


1905, July 21. ... 


1905, July 21 
1905, July 22. 


e905, duly 29... = -| 


*1905, Aug. 11 


POO! Amp aal Zin, 7 
*From Mr. Cooper’s letter books. 
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Efoares ose. ooper..... ee W WAT OS <p eeeees te ceeN C 70-P. 
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Szlapka Cooper Bending moments anchor arm pins.......... 71-1. 
Szlapka Cooper ..... Camberlengths 4.9. e <a. piicrejoe- s+ - 74-Z. 
Deans Cooper..... Bive-barupackin cae prasn seer ert io) eee T4-AA 
Szlapka Cooper ..... EOW.Er COOLCC Mey emer es ce penn apn TJ. 
Szlapka Hoare...... Siressishectsens eee cure ce a areas 74-BB 
Szlapka Cooper ..... Wariatlonsawatinloac sien ieee teen ret ee 74-CC, 
Hoare...... Cooper Inspector at Pheenixville...:...........; . {70-Q. 
Szlapka Cooper ..... IBOttomsechord rete tke ne ere 71-K. 
Deans...... Morris. .... Special care re inspection.... ... ........... 70-R. 
Cooper. .... zlapkals.1.|es tsar ere nar ey tron ee Alas cd 73-D. 
Szlapka Cooper ..... ECONO! MEMES er. eecie et aeen os ha tee 74-DD. 
Deans Hoare He DUOFAPORVIAT 5 OGCk etn heCre secteur tie hee ..|\74-FF. 
Deans see Millikennemn @haudiere=Vard meraannn heme secre 74-GG. 
Szlapka ....|Cooper..... AY ARTKEN NEYO pe aR her ck Renee Ae 74-HH 
Deans ...... Milliken Binkggarrivala ce raters ce cea ay 74-I1. 
Deans...... Hoare:..... DPECHICATIONS Me meet ete eee ae ee 74-J J. 
Szlapka foarer. cos. . Calculations of anchor arm ................... 74-KK, 
Hoare’ aes. Zap kare SELesorshGots amanda att on ius amin rsa tourna 80-T. 
Deans...... Hoare. cn: SULCSS TSM GELS Em meres cums ume ronrere tt wick ..|74-LL. 
Hoare...... Deans. .-- Bottom chords panel 2, anchor arm........... 80-U. 
Deans...... Hoare ...... Govermnnentiapprovalen. ss) aes cee 74-NN. 
Szlapka ....|Cooper...... Mopulavevall SULeSSeStrepen vce cette osen sie 71-L. 
Edwards Cooper SOPIOLLOLS A eticrs treme crete oe eee ae cee ae 71-M. 
Deans'sone. ORR oirasine Printed specifications ..... .. 74-OO. 
Edwards ...|Cooper Hi Wieichtsmancnormarniecc. kc, o cccens teeeiee. « 71-N. 
Edwards *..{Cooper...... Biv e barates tse OlCMptaaec. cnc sets oe. Sree 71-0. 
Cooper Pee Ba Com en Vevanests ram ttn eso ite aos aian pens ae .|80-A. 
Cooper...... CLA GLS rep; Vie aa nSebersn acre erties fe ciscs<e Macieus evista eet 73-F 
Cooper...... IPS Conn abi GbabatestSaem  : orks: cuncie cc ee ee 80 B. 
Beacind) ac |S Dichog OE Memorandum Cooper interview ............../74-RR. 
Deans’ ia... Cooper...... HVC DAT SMe rate Coder os Drie ea Tee: ioe cae 74-RR. 
SeRPTe G2 rien Sato Memorandum Cooper interview ..... ........|/74-SS. 
Cooper...... dwardone-\liveoaraneersc cs tere. tice ied cas sats tegen 73-G. 
Deans’... 2. INOTMIS ene. IBSVe baALsteStseay meres: Dogtra veri Me anes 74-TT. 
iFloare era Coopers... .- nspectiOnetss eermtart nt: (a ey wre ee eae 71-P. 
Edwards Cooper...... Wer oO Ss chatete gers al ote ot ereptiet lel se reed ees 71-Q. 
Weanaea ere Cooper Re Moire Ho aot o Briheteeacicisn 2:4 meaner oene ns 71-R. 
Hoare...... Cooper...... Res NTCISUre: see eas ck eee eee ee 71-S. 
Hoare Howards. icollingumaberialemernmet eee eer enee cet eke at eats 71-T. 
Weer ey ere \Hdwards ...|Rolling of material ahead of time. 80-V. 
Hoare Ose Const Calculation sien: en eno) chads icens ete le cre ee boca 80-W. 
Hoare \Cooper...... EN CREQUCHE «a reremtrma Nie, Aine ee Urea eres 71-U. 
Deans..... Hudson alDamaged Chotd sae. aee a. aces cere reise 76-A. 
Szlapka Cooper...... Strecsidiagramiwns Avcce ik. pace tare mee 71-V. 
Deans se. . Cooper...... Chord sections 9........ .... pee eer eras 71-W. 
iEloanetn au Deans...... COT cARG Tus te" 5 SR Ree Cee cia aod fur 81-I. 
C. W. Hud 
SOL sets OCB, Cor. (Repair or chord AN Oli eerreere ae ee ee 81-J. 
Hoare... 2.5% Cooper...... Shell plates Gc. samp kts er acces ee ..I71-X. 
Desnse-eee. PL OaxG payee Spucmeyanelestol chord! Qe ssn els ae 81-K. 
Deans Hudson “iChordsive oranGs Oe artes sears sh. estas . |76-C, 
Deans:........ LOST mee: Splicingrangles;maaeemcite oe wor ene oc 76-B. 
Cooper...... Deans.» ee TMS PeCtlon eta. a peer pie Gye esate, Ste hs baietoe \80-C. 
Deanseras:- Cooper NHieldeinspectiOneeeents. cetie sis sh aces 71-W. 
Szlapka ....|Cooper Wy ebaTspocCns tame eras | cctelcotm o ie eames 71-Z. 
Szlapka ....|Cooper...... DDT Wn CSaewe eee. Jovacnta aetna 73-H. 
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*1905; Ano. 16)... 1.) Deans'.a0 6 Coopers. a2... knspection OCaa. sree wid. meatina arse ees ieee 71-AA, 
1905;eAme 1825/3... PB Col... |Milliken=.,...; connection plates, emus ncnicutay esis ase 76-H. 
1905 gAng. 19. 2. Deans...... Parent...... Storagesyard connectiOn...csha eer seer eee 76-1. 
M190 ae Amie al et ae Hoaretes. +: Cooperue on. Re Mir. Mc Laire;:cnces oe ene Baa he 71-BB. 
1905, "Aug. SON ee Shoemaker .|P. B. Co... {Birks and McLure on work... .... . . .....|81-L. 
1905, Octi24 3. =2.: Hoare! -5,3) Deans}. acn IRL V GOING ane =. Sumeret Raposo oc teae ys ot noes heer 76-J. 
1905, Oct. 25........|Deans..... Hloarese son. IRIVGbIn GVec cst acannon etka ree: ae ee Ge 
1905, Oct. 25........ Deans...... Hoaren se | Rivetingee sac tae crn e: 1 Soler re ahs aie ieteae 76-K. 
1905, Nov. 22........ Milhiken:....,| Deans... 4... |Close-of Season -pcostae ca cuien aras iene) elses 76-L. 
1905 Nove 24.2). 2. Deans 3) 22 ‘Parent... .7 North approachicns.geitc acs iu asee pe aaa ees 76-N. 
1905, Dee. 26. ..... |Deans.....-.. Hoare coi | Vaaduct, C's. enebie die ae anak RpAnEY 76-P. 
*1906; Heb. Lac. _.|Szlapka..... Cooper..... - Strutsspaen bee ce Fy oie Stig Poe RRR EN 72-A. 
*1906, Reb 10 or oares on sat Cooper...... Weight, estimate SOAR Tone es Uma eas 
1906, Feb. 10..... |Hoare...... ID Heeves.. | Materialia Geen, Chore fo Eee ees 76-S. 
*1906, Ua eSB leanne Szlapka. . ie\ Cooper. .-37 | CHOLd oul cmesne teas on sine. ae utaaictils se 2 eM ees 
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1906, Feb. 19. ...... |Cooper...... Szlapka ....|Errors in chords..........: aki babebacoe 2 kee eee 80-D. 
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1906, March 25.. ... |Hoare..... D. Reeves. .|Weight of metal..... Sr uAS pena RPSL VES Groh Fae 76-U. 
1906, Aprill4.. ... [Deans ... .|Parent. ....|Approval of agreement..................-.- .|75-K. 
1906, April28. .... |Deans...... Pav eny,....: oc VARCUC tae en coe oe ehace | 4 te anette er are eee 76-V. 
1906 AMES, 9. oc r.jei oer |Deans..... Hoare, 0... PRIN GING). 8: Simian saci Oe ecioe corre 76-Y. 
1906, June 1.. .....|/Deans. ..,.|Milliken.. .. Working platform.. RRS sive ca ee tenor cee . |76-W. 
*1906 ;June 2). 242.) .jbidwards. ..| Cooper. ye LE towsOStony ceacpreme ok oon sciselaePats veleetaele ees 72-E. 
1906, June 8........|Deans...... Milliken .., .|Riveting, &c......... i cota BL wee eireret ace ..(76-X, 
1906, June 8........|Deans...... UMialiikcemn: s27-4| tl lin Sat OcG) cde epee lecrsc i tant puter a ore eye so. |/76-X. 
1906, July 3... .....|Deans.\....: LORY oo oe EUAN 2p, BEY raya yes eeose Doccage maaan rte pe (i 
LOG wD so. 56 ste .|Deans .,.. |Hoare......|Progress and travellers...............+0+005 Tie be 
1906 oily, 9. eens ane |Hoare...... Deans .. ..|Future of bridge, terminal railways, finances, &ec.|80-X. 
L0G Age. 9)... ce yELoare 4... “> Milliken sca Painbes carne eee cele ae tae 80-Y. 
1906, Aug. 20.......|Deans....../Milliken.. ..|Field corrections .....,.... . ease Sareea 25 TC. 
1906,-Aug. 22.70... (Deans...) Milliken. 77 iStechbentssns. bce ne kl. wane eph ee ane 7-D. 
190G RA UP 2S). os. ce |Deans...... Hoare) jaan ail Cs belt, viaduct—monthly estimates. .........|77-E. 
1906; Aug. 28. 2.35 ISzlapkas...\Cooper: <u Pravellens i. scan. miss 5+) mene eran oe anaes 77-F. 
1906 PATE. 129... . wok 'Deans...... HOare . <s!-3), |CapUROUuge VIACUCEAEA) i.» acdsee nince penis 77-G. 
*1906, Sept. 15...... Deans...... |Cooper...... Revised stress sheet..... Mae eens * Greg Veta 2s 7 72-F. 
1906, Sept. 20. ... ./Deans,:-. 2) Milhken’. 4, |\Blocking anchor army)... 06 3 2.6ss05s - ean nee ele 
1906, Sept. 21....... |Deans 2.21% MA en. 1. | OlG OVINE ors. tee te cinco o enaa reeegs ciel rele Bes Areal 
1906, Sept. 29....... (Deans... ...).| Milliken... | Blockingtfalsew orks ap) .2 especies os oak 77-J. 
TOOG SO CESS. cin 5 8 Milliken... .|Deans...... Blocking falseworks scion. se ore aaele Lean 77-K. 
1906 Och. 4. 0 ce = Milliken.. ..|P.B. Co ... Camber [Ole nes aaa erg teens Silt eR Tn be . |77-L. 
1906 Oct.W6... 3s ok Deans...... (Milliken, ssl Lie oe nand packing. «:. / nia iuear: emir 77-N. 
HOGG SOCGA4.. «1s ee [P.-B: Ga;, 2.) Milken ..\-.\Camher plates: 6. 5.6 cc. een area eee 77-L. 
1906, Oct. 8......../Deans .... |Milliken.. ../Relations with Mr. McLure... .............. 77-N. 
T1906 4 Oct 1625.45.08 Szlapka ..../Cooper..... . End DOSOS. ce ee aoe. che owaceaenele ae ne aes 72-G. 
LOOG FOet LG. sai50-% Pa B: Co; 7Milliken (0, Halse wOrks dee, caatrae ncn ene ae oar 77-O. 
1906 SOGbA19. 55 20.0 /Yenser. ... P.B.Co.....|Report on progress OL WOYK. M5 acaba ced sq-f tee 82-A. 
1906, Oct 20..... %  SALOATO), ov ate Deans.. ...|Removal of falsework without notice.... ....|S0-Z. 
1906, DCH? 2 ae Deans... ce (McLure ..../Supplying information..........5..5....0.00. 77-P. 
1906, Nov. 7........ Deans...... fVienser, 20) WPrOopress ae, Giessen elf eae Biter rt « 77-R. 
1906, Nov. 7 RRO Ss Deans it ccs Yenser.. ... Falsework....... Sh Abit aes dcr Soros BEART Ea Tp 77-R. 
1906, INO BS sis coors Yenser .... (bsp.Cos., sl Walsew ork: scseve oe spe ldo ak RB Eh Lat eee TS. 
1906. Noy.'8's s.. 2% PBs Co) 2a enser a1 as OwOor Kear naar tie cara - be Aan ee Riana 77-5. 
1906, Nov. 4..... ..|Deans..... Hoare v.\:...\-) Visit, to Phot xy ile, ws. 5 1-200) ga ten ya wo Sata 74-V. 
LOG INov, 12..,..2.21- Vienser’....5. PABEOG, cal WANG. teiet oalode cack htekiide Pati ree 77-T. 
LOOGBINOVE LL ac eral omens = ce rare BAM ot ccueiees Statement by Deans and Milliken, re interview 

WGA ALOATO: «(8a eaie ce. POA ef 513 77-U. 
*1906, Nov. 16....-./B2lapka /...;\Cooper .... |Shop Grawingni coy cgsaes, Meet 11a) .. (2-H. 
*1906, Nov. 26 .... |Edwards ...|Cooper..... Error in pin hola cecss hin See 72-1. 
TO0G Now. 26). 0. wear Milliken ...|Deans...... Seadone work acne See. te Loeenes oe ee 77-W. 
1906;2D6C. 275... 023 Szlapka ....|Cooper..... Pransmaitting <i rawines., 15. sara ee ae eee We 
L907; ams 8. cee DeanBien . soe Hoare...... SlOrayre! COBt ie aieta mato. ois aaa meer ee ara 78-A. 
BOO ie heb. Losses \Szlapka..... Cooper ..... Stress sheet, ieviepo spam. .. so .aneiescs doer 72-J. 
1907, March 6. .., |Deans .. ..|/Hoare...... Weightrof bnidgmartn aves. tinct uare . <-)- Bein erst oe 
1907,;,March 18 .. ....|Deans.....- Hoare...... Dist rawing tre. echt se sea te cS seo st aoe: 78-D, 
LO07March 18... .. 72) Deans on). Cooper: ik Last drawing a elie Batten Ba ety 2 es Meee 3 78-C. 
RO07;Merch19,. ...2-Deans'./.,- MELOAaTe: f°... mbanomi oy Werke OCC aartarace ne ntye Ace ecul _.J78-K. 
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1907March 20.5... . Hoare...... Deans..... :|Completion of office work .............0.0.. 81-A 
*1907, March 21. ...)Wright..... Szlapka .|Rivets in centre web.......... ....-.+. 72-K 
190 PA pris). 2.2245, Deans...... INOriisey eras Inijunedkchordi:waecaest oie a REI Ou eee: 78-F.. 
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WOO GeMay 210 2.5 < Hoare Deangie se Complaints of engineers at Ottawa...... .. . |S1-B. 
190G May 21... ..\Deans.. |... Cooper’. 3.2: LD FPN AGA E4S) POSEAUGE Acta een RUM San cd eh aera 72-M. 
HOOT May 24.2... Weans);.. 5.) loaner we Estimates, approval of plans, &c..... 78-O. 
WOOP Nay 27 2 aoe. Hoare...... Deans..... Delay in forwarding plans for approv al . 81-C. 
HOOT May SL). 2 ones Deans Millikenmees (Painting. sa. eer cee omen 5. carne 78-P. 
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ROOTS AUN S cise 2 a 1 eed BO Ofes Milliken ... . {Splicing Ta, Pete er, wee een ee '79-K 
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P1907; Anio: 13" oo Cooper...... Meliurev. sa Bend inwg-o Lirceek ec te eet Mere coe toler 73-K. 
1907; Aug: 144...2.5|Deans.. >... iVenseren-: 6 Splicing 7sandeSms ewes. ea ate a ree 79-K, 
190 Aug. 14.) 42 chs Deans: tan Cooper...... Splicing -7eandeS teas sbyerteio ta cark aeolest een 79-L. 
1907, Aug. 16. .°.. |Deans...... Yenser....., Riveting diagonals, sanction xslt ceteris 79-M 
1907, cAcrg: 16.2 23415...2 Birks IPS BS Comes |Splicé 7aliandiSelaeaie. nee aseeen en oeer eters 81--E. 
T9077 Aug: 20.0005 65 Deans...... Cooper...... Splice: jcand Stas trabins Meee at cee ones 79-N 
POOR ANE BL. o..2. Cooper...... Deans...... Bend 7eSr Inka ees. staan eee eeeaee 73-L. 
HOOT Aties 23is. as. Deans...... Cooper rN plicecf andi Sirs ochrcmcas acco Seren 79-O 
1907, Aug. 24..52... Yenser..... PBs Come iiReportionr works «. 1c sss sso neon seas . |82-D 
1907, Aug. 24 ....3.. Yenser aby Come. |Dailyetoree account) seach eer er sec oie 82-F 
HOO 7, AUS: 24. 5 hier Deans...... INOXTISE Sere Material tor northiside ac: cess ee 79-P. 
1907, AMIS OA enor Yenser’.. . =: BeBe ©Orae-. | ROPOEE.Om: WON: Pre elciin reat iets meine set ke eae es i82-C. 
——_———_-—| Yenser P. B. Co ...|Weight on end cantilever arm, Aug. 24, 1907. .|82-E. 
PIOT VAUS: 2600 6625 Deans WMenser.. 7.2 Ofico and: treld figures aes. seni tte ea nies 79-Q. 
*1907, Aug. 26 aon Cooper. Deans...... Bent Tis Peete ate tiene aa ere a air ase ..../73-M. 
1907, "Aug. Bie Deans.. ... Cooper...... Splice and: Siiscnk ae ne tae oe caw. 79-R. 
MOOT Aue. 27 44 ..5. Birks a Bs COlea ak Sgale 9 L anchor arm and 8 and 9 RK cant. ce 
OO AUS. 2S). saan LOAYG snes Pe BaConc Mebane s'callisre) Chord aeceraec tes sts ee amrceae: \79-S. 
1907, Aug. 28... Binksteewert. IP-Bs Cos. o| ChordsQoAAry <5 wea seth tee hae one aan feel Ge 
NOT. PA oO). ann. Deans \s.251 Hoare .. Chords in condition they left Phoenixville. .... 79-T. 
OO Te eANI S200... Cooper...... ‘Pe BY Corse (Addimo more loader iataeraserrs sri sonra \79-U. 
GO (ee 20s cars s Yenser..... PB: Cox, |, (Reportioni worke asses comets S aetteereeae 82-G. 
WOOT Aug. 29)204 3: Binks iP. Bs Co:...9;| Chord 9) AA o.4 cee ia cece ee nie ets \81-H. 
L907 Aug) 29). Yenser..... P. B. Co ...|Weight on end cant. arm, Aug. 29............ 82-Y. 
1907, Aug, 29). 2... |Yenser’....... BABs Cone Dally forceraccoun te sees aes ees 82-J. 
OO (av AUOn 20 yoann IWenser-aan. IPB Comms Reportion works soon nacre ine one eles 82-H. 
1907, Aug. 30. Wreitnight..- (2) bs1Cows) Reportionicollapsemacecer ener iesincte aerate t= 179-Z. 
POO PAO. SE: ss Berger...... Hoare..... i\Chord fst, eae ees aoe ee otee a .|73-N. 
ILO AUISIe) 6) ees ae Cooper...... HHoaren. . 2. Detteriohsympathygeece tr eee et saa 73-O. 
1907, Sept. 14. -.....| Pi Be Oe. b= L. Davis. Preserving Dlue Priatssen. «cress ose ogee 79-BB. 
HOO7aSeptalG. . 2.2, iConnard....|Deans......| Original specifications, &c.............+.. 64. \79-DD. 
HOOF Sept. 16 5 554.....2 Deans......{Connard....' Asking for print of general plan ............. 9-CC. 
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EXHIBIT No. 70a. 


(Letterhead of Phenix Bridge Co.) 
PHENIXVILLE, Pa., Jan. 20, 1902. 
Tueo. Cooper, Esq., 
Consulting Engineer, 
35 Broadway, New York, N.Y. 


Dear Mr. Cooper,—I have your letter of January 18 in connection with giving out 
information concerning Quebec bridge. I discussed this matter with Mr. Hoare soon 
after our last interview on this subject, and he stated he thought it would be wise to 
defer publishing any matter. We expect some definite and clear action in connection 
with the main structure during March or April, and until this is taken and all features 
definitely fixed and decided upon, I think it might be wise not to give out any infor- 
mation to the public, and this appears to be Mr. Hoare’s feelings in the matter. We 
have been so frequently pressed regarding this matter that we have promised to give 
all cf the engineering papers the information at the same time. JI have not been in 
New York since the annual meeting, but shall stop in your office the next time I am 
in the city. 

With kind regards, 

Yours truly, 


JOHN STERLING DEANS, 
Chief Engineer. 


EXHIBIT No. 70b. 


(Letterhead of Quebec Bridge Co.) 
(Private.) 
Quesec, April 12, 1902. 


Dear Mr. Coorer,—I called at your office on Thursday afternoon on my return 
from Phenixville. You had gone home about half an hour previously. As I had 
nothing in view to fill up another day, I left the same evening for home. Mr. Parent 
came to New York, but left again the same day with his family. He hadn’t very good 
news for future progress, and I am afraid our intentions will be checked for a while. 
There can’t be any move in connection with new work this year on account of de- 
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ferred finances. We have only enough to scratch through this year’s work and only 
with Davis’ help in taking scrip. I have told Davis that he can take reasonable time 
about his plan studies as there will be nothing ordered for some time. I said not before 
end of year at earliest, all depending upon success of terminal scheme. The above is 
private. If I had seen you again I could have explained the scheme which has been 
deferred. I saw a 15” x 2” bar tested which failed in the body, about 29,000 Ibs. elastic 
limit and nearly 56,000 lbs. ult., being the fourth satisfactory test. In haste. 


Yours truly, 
E. A. HOARE. 


EXHIBIT No. 70c. 


(Letterhead of Quebec Bridge Co.) 
(Personal.) 
QueEBEC, June 5, 1902. 


Dear Mr. Coorer,—I will send a few hasty lines before going up the river to 
thank you for yor letter of the 2nd inst. and inclosure. I was at the point of writing 
when your letter came, but was called off for something else. Mr. Davis’ work is pro- 
gressing. The second caisson is at site, but not quite lined. We are loading with 
concrete and levelling bottom at low tide under air pressure. I am afraid there will 
be a halt this fall as our programme failed to mature. I hope, however, it may be 
revived next winter in time for some arrangements for the following year. Until then 
I am afraid we shall be stranded for money. Everything has been scratched together 
and transferred to Mr. Davis, which will only contribute a portion. He has to carry 
a portion on his own shoulders. When your account comes in I will try samet source 
to procure engineering funds as soon as possible, if you don’t mind a little delay in 
meantime. The present available funds will be absorbed locally in a couple of months 
or so. When anything of importance occurs you will hear from me. 


| Yours truly, 
+ Some. H. Ay HOARE, 


EXHIBIT No. 70d. 
Telegram. 
QUEBEC, QUE., Oct. 3, 1902. 
THEODORE COOPER, 
85 Broadway, New York. 


Could you be here next Thursday to meet Mr. Schreiber. Preparations for winter 
demand decision for final depth not later than then. 
E. A. HOARE. 
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(Letterhead Phenix Bridge Co.) 
PHENIXVILLE, Pa., May 28, 1903. 
THEO. Cooper, Esq., ; 
Consulting Engineer, Quebec Bridge Co., 
35 Broadway, New York, N.Y. 


Dear Sir,—We were very sorry to learn by Mr. Berger’s letter of May 25th that 
the grip had hold of you, and trust by this time you have been able to knock it off. 

Mr. Szlapka has carefully examined the proposed revised specifications as to loads 
and strains Quebec bridge and same is returned herewith, with several notes in red, 
which we believe you will add as agreeing with original understanding. 

We would further suggest that the last clause, under the head of ‘ Future increase 
or railroad live load,’ be added immediately after the live load clauses and before the 
wind clause. 

As you will undoubtedly appreciate, it will be necessary for you to explain to Mr. 
Uoare how the live load proposed in these specifications will easily take care of any 
possible increase in live load without overstraining the material. I know personally 
that Mr. Hoare and his people feel that the bridge should be designed to provide for 
a considerably heavier load than originally intended. 

It has occurred to us that it might be well to add, after the second paragraph in 
live load clause, the following:—‘ This loading being equivalent to Engine E-40 with 
train load of 4,000 lbs. per lineal foot on one track and Engine E-40 with train load of 
2,000 lbs. per lineal foot on other track.’ We simply make this to you as a suggestion, 
that parties examining specifications may have it directly before them that ample pro- 
vision is made for heavy loading. 

We notice you omit to add that the workmanship and material is to be in 
accordance with ‘ Cooper’s specifications.’ Please add this clause. 

Knowing the people in Canada are very anxious to have the matter settled, we 
understand you will forward to Mr. Hoare at once these revised specifications. Kindly 
send a copy to us. 

Yours truly, 


JOHN STERLING DEANS, 
Chief Engineer. 


EXHIBIT No. 7Of. 


(Letterhead Phenix Bridge Co.) 
PHENIXVILLE, Pa., May 20, 1908. 
Tro. Cooper, Esq., 
Consulting Engineer, 
New York, N.Y. 


Dear Sirr,—We return herewith, by registered mail, your proposed specifications 
for loading and unit stresses, main span, Quebec bridge. I wish to make the following 
remarks in reference to these specifications :— 

ist. I assume that only one engine K-40 will be used on each railroad track. 

2nd. I find that the proposed 48,000 lbs. on two axles 10 ft. centre to centre on 


trolley stringers produce larger bending moment in centre than the 40,000 Ibs. on two 
axles 7 ft. apart centre to centre originally used. 
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3rd. E-83 on each railroad track to be used for chords and main diagonals for the 
suspended span ,is equivalent to 4,200 lbs. per lin. ft. on one track and almost 2,000 
Ibs. per lin. ft. on the second track. 

4th. I tried formula proposed for main members and find in each case there will 
be a slight saving of material and that the unit stresses come within the limit of about 
yoths of the elastic limit for live and dead load stresses. 

5th. On page 2 of your specifications there should be added the same remark as on 
page 3, written by you in pencil and marked by me with red asterisk. 

6th. I examined the values of the permissible unit stresses for reversed strains, 
and I find in some cases there are slight errors, as indicated by me in red. 


After you have these specifications rewritten and printed complete, I would be 
glad once more to have the opportunity of looking over them before they are sent to 
Canada for adoption. 


P.S.—I have retained a copy of your papers. 
Yours respectfully, 


PHGNIX BRIDGE CO., 
Per P. L. SzuapKa. 


EXHIBIT No. 70g. 


(Letterhead of Phenix Bridge Co.) 
' PHENIXVILLE, Pa., May 22nd, 1902. 
THEO. CoopEr, C.E., 

385 Broadway, New York, N.Y. 


Dear Mr. Cooper,—I returned from Ottawa yesterday, and you will be pleased to 
learn there is every evidence to believe that the programme as outlined by Mr. Parent 
in your office recently will be carried out. 

I was requested by the Ottawa officials to urge upon you to act as promptly as 
possible in the matter of completing the specifications and to forward same to Mr. 
Hoare without delay. There is urgent necessity of their taking prompt action. Will 
you kindly write Mr. Hoare when he may expect to receive copy of the revised specifi- 
cations. 

I will stop to see you the next time I am in New York, which will undoubtedly be 
within a few days, and give you more details. 

JNO. STERLING DEANS, 
Chief Engineer. 


EXHIBIT No. 70h. 


(Letterhead of Phenix Bridge Co.) 
PHENIXVILLE, Pa., June 4, 1903. 
TueEo. Cooprr, Esq., C.E., 
Consulting Engineer, 
35 Broadway, New York, N.Y. 


Dear Mr. Cooper,—I acknowledge receipt by your letter of June 3rd copy of 
revised specifications Quebec bridge, which you sent to Mr. Hoare on June Gnd, I 
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thank you for the copy and hope we will soon shear that these specifications have been 
approved by the government. 
Hoping you are entirely recovered from your recent attack of grip, I remain, 


Yours truly, 
JNO. STERLING DEANS, 


EXHIBIT No. 701. 
(Letterhead of the Quebee Bridge Co.) - 


Private. 
QUEBEC, July Ist, 1908. 


Dear Mr Cooper,—lI enclose copy of letter which Mr. Parent. approved of and 
signed and which I handed to Mr. Fitspatrick (our representative member) yesterday 
in Ottawa. We showed it to Mr. Schreiber who approved of it and requested Mr. 
Fitzpatrick to obtain the consent of the Minister of Railways and.Canals to proposals 
therein. I expect that this part of the programme will be closed this week. Regard- 
ing your specification, to-day being a holiday, I was unable to get Mr. S. to take it up 
with me, as Douglas was absent for a few days, and Mr. S. wished to see him in regard 
to it before committing himself. He said, however, that I may expect a letter in a 
day or two , probably putting questions for your explanation. Mr. 8S, said he would 
go to see you if he wasn’t so tied up attending committees. I think the hitch, if any, 
will be on the method of loading and straining metal to ? of elastic limit, which may 
require explanation direct. I do not think that financing will be as easy as supposed 
in these quarters. The government have not yet decided on any guarantee, but, from 
what I can gather here and there, it will not cover the whole required by the company. 
In such a case we don’t want to be loaded with greater outlay than necessary. At the 
same time the future usefulness and permanency of the bridge for all possible traffic 
must not be sacrificed on account of temporary financial conditions. Therefore, if 
you have satisfied the above by your specifications I would suggest clinging to your 
proposals and overcome criticism by discussion such as we had at your office the other 
day. It might also be well for you to satisfy Mr. S. that when strain diagrams are 
being prepared you may find it necessary to increase where special conditions require. 
it and that the present specification provides for maximum results when properly 
handled and that you require plenty of scope to work out satisfactory details and not 
be tied down to unreasonable conditions, thereby impairing your usefulness as con- 
sulting engineer. I spoke to him on these lines, hoping that it may have a little 
impression before Douglas returns. I found a message from Phoenixville this morn- 
ing urging an agreement as they were at a standstill and could not proceed as Deans 
promised the premier when here six weeks ago. Is there anything they can do in the 
meantime in preparation of any kind, for I fear we shall take a week longer to arrive 
at conclusions. Please excuse a hurried random letter to catch mail. 


KE. A. HOARE. 
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(Letterhead of the Quebee Bridge Co.) 
QUEBEC, 29th June, 1903. 
The Hon. CHaries Firzpatricxr, 
Minister of Justice, Ottawa. 


Dear Mr. Firzpatrick,—Mr. Hoare has been to New York to confer with Mr. 
Cooper, the consulting engineer of the Quebec Bridge Company, and the chief engi- 
neer of the Phenix Bridge Company upon the arrangement of certain matters which 
will govern the rate of progress of work on the bridge. In that regard, the prepara- 
tion of the general drawings, and those required for the shops at Phenixville, is a very 
stupendous affair, requiring expert supervision and a large staff of special draughtsmen 
at work for many months before details are ready for the workshops. It is absolutely 
imperative that the continuous flow of the working drawings to the shops shall not at 
any time be interrupted, as the slightest delay will most assuredly lose a season’s erec- 
tion. If the usual course of submitting plans to the Department of Railways and 
Canals (which may work very well in ordinary cases), is followed, delays will certainly 
occur, and in order to avoid anything of the kind, I urgently ask you to have an 
arrangement made by which all specifications and designs signed by Mr. Thecdore 
Cooper be accepted by the government. Mr. Schreiber would, I should think, be 
pleased to have such an arrangement made whereby work could be compressed and 
simplified and responsibility taken by such an experienced bridge engineer as Mr. 
Cooper, who has been specially engaged for that purpose. 


Yours truly, 


‘S. N. PARENT, 
President. 


EXHIBIT No. 70k. 


(Letterhead of Dept. of Rys. & Canals, Ottawa.) 
Orrawa, July, 1903. 


Dear Sir,—I have received from Mr. E. A. Hoare two memoranda made by you in 
respect of the plams of the superstructure of the Quebec bridge, suggesting certain 
modifications which you consider desirable. 

Inasmuch as the contract for this structure contains an express specification 
by which I am bound, I am unable, as matters stand, to sanction any deviation from it. 

I am, however, strongly impressed with the expediency, in order not to hinder the 
progress of the work of manufacture, of permitting you certain latitude in the pre- 
paration of the detail plans, even to the extent of adopting (with my own concurrence) 
such modifications as may appear proper, and, holding this view, I have asked that 
authority be given me by order in council which will enable me to act in that direction. 
Nothing can, of course, be done until such order is passed, but on receipt of it I will 
communicate with you immediately. 


Faithfully yours, 
COLLINGWOOD SCHREIBER, 
Chief Engineer. 
THEODORE Cooper, Esq., 


Consulting Engineer, 
35 Broadway, New York City, U.S.A. 
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EXHIBIT No. 701. 


_ (Letterhead of Phoenix Bridge Co.) 
PuHENIXVILLE, Pa., July 31, 1903. 
THEODORE Cooper, Esq., 
Consulting Engineer, 
385 Broadway, New York, N.Y. 


Dear Mr. Coorer,—To say that I was surprised by the contents of your letter of 
July 30th is putting it mildly. I am trying to reach Mr. Hoare by ’phone. In addition, 
I have wired him and have also written a strong letter expressing my feeling in the 
matter. 

The suggested action by Mr. Schreiber would place the business in a much worse 
condition than it was originally in. The ‘ order in council’ was taken solely to save 


time and to have your approval of our details final and binding on the government— ~ 


it simply being necessary to have Mr. Sschreiber’s signature as a matter of form. It 
has certainly proven to be a thankless task so far in trying to save the Quebec Bridge 
Company a large amount of money without in the least affecting the efficiency of the 
structure. 

We, of course, agree with you that we are at a standstill until this matter is 
settled, as certainly the matter of a new engineer is an uncertain quantity at present. 

I cannot but believe that a trip to Quebec by yourself and myself would tend to 
clear the situation. 

Yours truly, 


JNO. STERLING DEANS, 
Chief Engineer. 


EXHIBIT No. 70m. 


(Letterhead of Phcenix Bridge Co.) 
PHENIXVILLE, Pa., August 1, 1903. 
Mr. THEO. Cooper, C.E., 
35 Broadway, New York, N.Y. 


Dear Mr. Cooprr,—I talked with Mr. Hoare over the ’phone yésterday (the ser- 
vice was not very satisfactory), and also wired him two long messages, and have re- 
ceived his reply stating that ‘he will take up the question with parties at Ottawa and 
that we should go ahead, and if anything turns up to cause trouble, tell Cooper to let me 
know at once. Ihave written him again and urged him to stop entirely this proposed 
plan, and explaining that the sole purpose of the order in council was to give you the 
final authority to settle all details, the government approval being a mere formality, 
and in this way save time which was so valuable. I personally think it would have 
been much better to have had Douglas, as originally proposed, rather than to have the 
present plan carried out; but we must insist upon having the whole matter stopped. 


Yours truly, 


JNO. STERLING DEANS, 
Chief Engineer. 


7-8 EDWARD VII., A. 1908 | 
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(Letterhead of Phenix Bridge Co.) 
PHENIXVILLE, Pa., Sept. 5, 1903. 
THEO. Cooper, Esq. 
Consulting Engineer, 
Cooper’s Plains, Steuben Oo., N.Y. 


Dear Mr. Cooper,—I was pleased to learn by your letter of Sept. 2nd that you had 
found it possible to take a rest, and trust you will be greatly benefited by the change. 
We will follow your directions should anything of importance come up in connection 
with Quebec during your absence. 

I was called to Quebec and Ottawa by a telegram from Mr. Parent on Tuesday last 
to meet government officials and satisfy them as to the reasonableness of the cost of 
our portion of the structure. Mr. Davis was present to make the same statement in 
connection with his part of the work. It was evident that the government were making 
final arrangements to bring a Bill before parliament covering guarantee of bonds to 
complete the work. I believe this action will he taken within a short time. 

Yours truly, 
JNO. STERLING DEANS, 
Chief Engineer. 


EXHIBIT No. 700. 


(Letterhead of Quebec Bridge Co.) 
QueBEC, May 5, 1904. 
THEO. Cooper, Esq., 
35 Broadway, New York City. 


Dear Sir,—Mr. Johnson and a friend of mine, who is inspecting work for me in 
Montreal, have recommended a Mr. John Rankin, now engaged as inspector on the 
Trent canal, as a competent mill and shop inspector for our work. Both Johnson and 
Griffiths state that he hag had considerable experience in both kind of works and is 
very reliable, and has been educated as an engineer, I believe, at McGill College. I 
have asked Mr. Rankin to write to you direct, stating his experiences from the start, 
in order that you may judge of his capabilities. If you think him a desirable man, 
I can negotiate with him and get him probably within two weeks. Another man named 
W. S. Walls has also been recommended to me by the same gentlemen, they state that 
Walls has had a little more experience than Rankin. He was shop superintendent of 
the Elmira Bridge Co., also the Lackawanna Steel Co. He was engaged for some time 
by the Pittsburg Testing Laboratory and also by the late George S. Morrison. Ran- 
kin is a Canadian-born subject and Walls an American. I have inquired about others, 
but the majority that apply are totally unfit for our work. Deans says he must have 
inspectors at Phcenixville by the 15th instant in order to spend a little preliminary 
time to become acquainted with their works and the shop drawings, ete. Would like 
to hear from you on this subject at your earliest convenience, also to have the letters 
in hand in reference to matters discussed in New York the last time I was there. I 
may as well inclose for your perusal a letter from Mr. Rolph, making an application 
to the Canadian Inspection Company for a position as inspector metal work. You 
might let me know if you think this man would be worth trying as a junior. I know 
T can get him if he is suitable. 

Yours truly, 


E. A. HOARE. 
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(Letterhead of Quebec Bridge Co.) QuEBEC, May 20, 1904. 
THEODORE Cooper, Esq., 
Consulting Engineer, 
45 Broadway, New York. 


Dear Sir,—I have received your letter of the 16th stating that you have engaged 
Mr. Edwards as inspector at Phoenixville. I haven’t had an opportunity to get con- 
firmation by the Board but I am satisfied that it will be all right. I received a letter 
from Mr. C. Deans to know if there would be an opportunity to get a part of this 
inspection as compensation for lost labour in figuring on the original contract bids 
with Phenix Company. I suppose you have arranged for checking shop drawing 
weights in the manner already attended to or in some similar way. Consequently the 
only way to fit in Deans (if at all) would be some distant mill inspection, say a limited 
quantity that may be rushed in the future at some distance from Pheenixville, which 
might not interfere with the latter organization. I mention this in case of unfore- 
seen rush. If you think Rankine efficient for the future, when required, you can let 
me know. I imagine, however, that he will require an answer in a month, or not much 
later. 

Yours truly, 
. KE, A. HOARE. 


EXHIBIT No. 70g. 


(Letterhead of Quebee Bridge Co.) 
QUEBEC, July 21, 1904. 
THEODORE Cooper, Esq., 
Consulting Engineer, 
45 Broadway, New York City. 


Dear Sir,—The Department of Railways and Canals are going to send a resident 
inspector to Phenixville to follow our inspector’s work and keep track of all metal 
out of Canada in such a manner that when paid for, it can be claimed at any time by 
this company and the government. At the same time I imagine that the weight of 
metal will be checked by the government man in the manner previously mentioned. If 
it is arranged that the government man and Mr. Edwards can satisfactorily do this, 
there is no use of troubling you about it, as you probably have all the work you desire 
in hand. I will let you know later the actual arrangements made. 

I was sorry to hear that you were called away to attend your brother’s funeral. 


With best regards, 
Yours truly, 
E. A. HOARE. 


EXHIBIT No. 70r. 


August 1, 1904. 
Mr. E. T. Morris, 
Inspector, the Phenix Bridge Co., 
Pheenixville, Pa. 


Dear Sir,—James River Viaduct, Richmond, Atlantic Coast Line—I have just 
learned of carelessness in not following out the full and very explicit instructions given 
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on the drawings. These must be carried out to the letter. We must insist upon this 
and if there is to be any modifications from these instructions, it must be given from 
this office. The proper time to have made the corrections on these girders was when 
they were first sent out of shop and not wait until time arrives for them to be riveted 
together. I believe you now understand exactly what is to be done, and will see that 
girders are made in strict accordance with the drawings. 

Quebec.—I believe you have been told verbally about the importance of the inspec- 
tion of the Quebec bridge material, not alone the material for the bridge proper, but 
particularly the material for the falsework and traveller. This must have the same 
careful inspection as permanent work and particularly as to the material and work- 
manship about the joints. 

Yours truly, 
JOHN STERLING DEANS, 
Chief Engineer. 


EXHIBIT No. 71a. 


(Letterhead of Phenix Co.) 
PHENIXVILLE, Pa., July 30, 19038. 
‘THEO. Cooper, Esq., 
Consulting Engineer, 
35 Broadway, New York, N.Y. 


Dear Sir,—We send you in duplicate preliminary floor plan for the St. Lawrence 
river bridge at Quebec. This plan shows the floor arranged with a future sidewalk 
on the main span and on the approach spans, as well as the cross section of floor with 
sidewalk temporarily omitted. 

We made several changes, as compared with the Quebec Bridge Company’s speci- 
fications. We increased the 3-inch planking on the roadway to 4 inches ; spaced the 
8 x 12 railway ties 14 inches instead of 12 inches, and we omitted the two outside 
railway guard timbers 8 x 9 inches, which appear to be unnecessary having inner steel 
guard rails. 

The centre posts over the main piers being 5 feet wide over-all and some of the 
diagonals packing out also about 5 feet, the future sidewalk has to be 5 feet clear out- 
side of these dimensions. 

The depth of the roadway stringers and the electric stringers is not yet decided 
upon until this floor plan is approved by you. We will then figure the exact dead weight 
of the wooden floor and proceed to the design of the steel floor. 

Please return one plan with your approval and oblige. 

Yours truly, 
THE PH@NIX BRIDGE CO., 
Per P, L. SzuapKa. 


EXHIBIT No. 71b. 


(Letterhead of Quebec Bridge Co.) 
PH@NIXVILLE, Pa., October 23, 1903. 
Tueo. Coorrr, Esq., 
Consulting Engineer, 
New York, N.Y. 
Dear Sir,—Under separate inclosure we send you five blue prints of drawing ‘ A’ 
showing wooden floor system, main bridge, St. Lawrence river crossing, Kindly return 
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four of the sheets with your approval as far as the wooden portion of the cross-section 
is concerned. 

We also send you two sheets showing general layout of the main bridge and especi- 
ally showing the character of the curve of the upper chord of the suspended span. 
From this you will notice that this curve produced comes about 2 feet above the second 
panel point from the main pier. Kindly retain these prints for your office use. 


Yours truly, 


THE PHO@NIX BRIDGE ©oO., 
Per P. L. SzuapKa. 


EXHIBIT No. 7ic. 


Potrstown, May 17, 1904. 
THEODORE Cooper, C.E., 
Consulting Engineer, Quebec Bridge Co., 
New York. 


Dear Sir,—Beg to acknowledge receipt of your favour of the 16th inst., directing 
me to proceed to Phenixville and to report to the Phenix Bridge Company as in- 
spector for the Quebec Bridge Company. 

I thank you for kindly assigning me to this work, ana assure you I will use my 
best endeavours to prove your confidence has not been misplaced. I note what you say 
regarding salary, and if this is agreeable to the chief engineer it will be so to me. 

Would report that I called at the office of the Phenix Bridge Company -to-day as 


per your request, and was informed by their Mr. Deans that they expect to order’ 


material for the anchorage shell early next week. 

I will be notified when this is done, and also be furnished with the necessary 
drawings and bills of material. I will keep track of the work now from this time on, 
and give prompt attention to any inspection which may arise. I remain, 


Yours very truly, 
E. L. EDWARDS. 


EXHIBIT No. 71d. 


(Letterhead of the Phenix Bridge Company.) 


PHENIXVILLE, PA., February 19, 1904. 
THEO. Coorer, Esq., 
Consulting Engineer, 


New York, N.Y. 


—— 


Dear Sir,—We send you herewith in duplicate stress diagram and general detail | 


drawing of the 675-foot suspended span, Quebec bridge, and also our calculations in 
detail for same. With these calculations in hand the checking of our figures will be 
very much simplified. 

While our general plan shows the principal features of the details to be used, 
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these details naturally may be subject to further changes when the final shop drawings 
- for this span are made. 

For erection purposes the upper chord sections are spliced in the field ahead of 
the panel points, while the panel splices will be shop riveted. 

For the same reason the eyebars at the intersection with the sub-panels are 
attached to two separate pins by means of a special link. 

Our plan shows the lower chord stiff throughout, although it may be found later 
on more convenient for erection to make the two centre panels of eyebars. 

As noted on our plan, the details of the end portals, of the end floor beams, of the 
end stringers and the arrangement for transferring the lateral stresses from the sus- 
pended span into the cantilever, will be furnished later. 

If you find it necessary to discuss any of our details in person, the writer will ba 
glad to call at your office any day you may name. Kindly return one print with your 
approval, and oblige, 

Yours truly, 
THE PH@NIX BRIDGE CO., 


Per P. L. SzuapKa. 


P.S.—Our detailed calculations are for your office use and need not be returned. 


EXHIBIT No. 7le. 


(Telegram. ) Received at 
Dated Quebec, Que:, 27 New York, April 27, 1904. 


THEODORE COOPER, 
35 Broadway, New York. 


Think I can find in a few days satisfactory men for all inspection purposes. 


EK. A. HOARE. 


EXHIBIT No. 71f. 


(Letterhead of the Phenix Bridge Company.) 
PHENIXVILLE, May 3, 1904. 
Tuxo. Cooper, Esq., 
Consulting Engineer, 
45 Broadway, New York, N.Y. 


Dear Sir,—We send you to-day six sets each of drawings T, U and V, being 
general detailed drawings of the anchor bent, Quebec bridge. Kindly affix your signa 
ture to these drawings and return same, so that we may forward them to Mr. Hoare 
for government’s approval. 

Yours truly, 


JNO. STERLING DEANS, C.E.E., 
Chief Engineer. 
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(Letterhead of the Phenix Bridge Company.) 
PHENIXVILLE, May 26, 1904. 
THEO. Cooper, Esq., 
Consulting Engineer, 
45 Broadway, New York, N.Y. 


Dear Sir,—We send you herewith in duplicate more complete drawings, sheets 
T, U and V, which may be necessary to you in checking our shop drawings No. 1 and 
No. 2, being eyebars, pins and pilots for the anchor bents, which plans we also send 
you herewith in duplicate. 

The anchor eyebars are made of different lengths, owing to the fact that they are 
differently inclined from the bottom end pin towards the upper end pin, and also 
owing to the fact that the present anchor bars projecting 6 feet above the anchor piers 
are at slightly different elevations, as given to us by Mr. Hoare. 

We understand, as'already mentioned by you, it will not be necessary for us tot 
bend the eyebars at their heads, owing to the slightly larger amount of slanting than 
generally specified. 

We expect to send to you the bracing in the anchor bent on Saturday and the 
legs not later than Wednesday next. 

Kindly return to us the two sheets of eyebars, pins, &c., at your earliest conven- — 
ience, as we wish to make a start of rolling materia] in the mills, and in this way: 
satisfy the Dominion government that the actual construction of the bridge in the 
shops has begun. 

Yours truly, 


THE PHCGNIX BRIDGE COMPANY, 
Per P. L. SzuapKa. 


EXHIBIT No. 7th. 


(Letterhead of the Phenix Bridge Company.) 
PHENIXVILLE, Pa., May 26, 1904. 
THEO. Cooper, Esq., 
Consulting Engineer, 
45 Broadway, New York, N.Y. 


Dear Sirn,—We send you herewith in duplicate :— 

Calculations of pins in anchor bents. 

Calculation of anchor tower. 

Calculation of twin floor beam over anchor bent. 

Complete stress sheet of anchor arm with the exception of end portal, intermediate 
sway bracing and bracing and trussed floor beams between centre posts. 


These calculations show every position of live load used in obtaining maximum 
stresses. They also show the several cases of wind pressures on page 4—so that with 
atl secants, tangents, &c., given, you will be enabled to make very rapid progress in 
checking our calculations. 

As soon as you are through with these calculations and you wish any features 
of the calculations explained, corrected, or supplemented, the writer will be glad to 
call at your office. 

Your truly, 


THE PH@NIX BRIDGE CO., 
Per P. L. Szuarka. 
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(Letterhead of the Phenix Bridge Company.) 
PHENIXVILLE, Pa., June 7, 1904. 
THEO Cooper, Ksq., 
Consulting Engineer, 
45 Broadway, New York, N.Y. 


Dear Sir,—We send you in duplicate, additional sheets showing bending moments 
on pins of anchor arm, Quebec bridge, namely: Sheet 31 to 38, inclusive, and 44 to 
46, inclusive. 

In the course of two or three days we will send you the missing sheets for pins 
for post P-4 and centre post. 

We would be greatly obliged to you, if Mr. Berger could see his way of checking 
the lower part of the main tower and return to us one of our plans approved, not 
later than next Friday—as our shops are greatly in need of this material. 


Yours truly, 
THE PH@NIX BRIDGE CO., 
Per P. L. Szpapxa. 


EXHIBIT No. 71j. 


(Letterhead of the Phenix Bridge Company.) ; 
j PHENIXVILLE, Pa., July 1, 1904. 
THEO Cooper, Esq., 


Consulting Engineer, 
45 Broadway, New York, MY. 


Dear Sir,—To eliminate the additional compressive stresses on the lower chord 
of the anchor arm, due to the bending under its own weight, we propose to move the 
centre line of the pins 3-inch below the centre of gravity of the chord. Kindly advise 
if you agree with us in this matter and oblige, 


Yours truly, 


THE PH@NIX BRIDGE CO,., 
Per P. L. SzuapKa. 


EXHIBIT No. 71k. 


(Letterhead of the Phenix Bridge Company.) 
PHENIXVILLE, Pa., July 28, 1904. 
THeEo. Coopsr, Esq., 


Consulting Engineer, 
45 Broadway, New York, N.Y. 


Dear Sir,—We send herewith for your examination and approval in duplicate :— 
Drawing No. 1 C. O. 616, 617. 

Drawing No. 1 C. O. 606, 607. 

Drawing No. 12 C. O. 616, 617. 
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The end bottom chord plan was previously approved by you and we send you this 
plan cwing to the fact that small changes were added. and you requested us to send 
another set of drawings as finally arranged. ; 

Ixindly return one of each with your approval, and oblige. 


Yours truly, 


PAE PHC NIX BRIDGE CoO., 
‘Pex Pe i SZLAPKA. 


EXHIBIT No. 711. 


(Letterhead of the Phenix Bridge Company.) 


PH@NIXVILLE, Pa., October 17, 1904. 
THEO. Cooper, Esq, 


Consulting Engineer, 
45 Broadway, New York, N.Y. 


DeEsr Sir,—We have your letter of October 14, referring to additional stresses 
caused in the top laterals by their weight, in addition to the wind stresses, We con- 
sidered this point, but finding that the dead load stresses are less than 10 per cent 
of the wind stresses, we did not provide any additional section. Your standard speci- 
fications permit this assumption. The unit stresses—20,000 lbs. per sq. in. being less 
than the maximum permissible stress of 24,000 Ibs. for all combined stresses, would 
be an additional reason for not providing any additional section, or any additional 
rivets for the dead load stresses. Kindly advise us again on this point, and oblige, 


Yours truly, 


THE PHG@NIX BRIDGE CO., 
Per P. L. SzuarKa. 


EXHIBIT No. 71m. 
PHENIXVILLE, December 2, 1904. 


List of errors of account made by the shop in the construction of posts and chords 
for the anchor arms of Quebec bridge :— 


Four Enp Borrom CuHorps.—In consequence of the one end of these chords being 
faced #2” out of square the connection holes for floor beams and which had been drilled 
from template were from 3” to #6” (maximum) out of their correct position in relation 
to the vertical line shown on drawing 7 © O 606-607. 

Remedy.—The connection holes in end angles of end floorbeams were drilled to 
correspond with the holes in the chords. This shifting of holes in floor beams from the 
position as originally intended left at the top hole at least 4” metal from side of hole 
to edge of angles and more material proportionately as the holes approached to the 
bottom of the floor beam. 


No. 2 Bottom CuHorps.—On chords A-2-R and A-2-L (8. anchor arm) and A-2-R 
(N. angle arm) 14” pin holes were bored ve-inch too low. 
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eA neha sections of post P 1 bored to correspond with pin holes in above 
chords. 


No. 3 Bottom CuHorp §. ANncHor Arm.—Chord A-3-L (S. anchor arm) 3%” short 
from centre of pin hole to faced end (short end, so-called.) 


Remedy.—Abutting No. 4 chord lengthened by the amount this chord (A-3-L) 
was short. 


Upper Section or Post P 1.—This section mark AUPR (N. anchor arm) was not 
set straight in the boring mill and in consequence this section was bored 1%” on one 
side longer than the other. 

Remedy.—Pin hole was re-bored for 12%” pin, and connecting eyebars will be bored 
to correspond with this pin hole. 


Hancer A T OL, Sourn AncHor Arm.—This hanger did not ‘true up’ on two 
ribs in boring the upper 12” pin hole. Ribs were re-bored to 12%” and after bushing 
re-bored for 12” pin. Bushing 1%” thick (finished) and secured with four dowels— 
a’ xy 41” 

4 a | ie 


EK. L. EDWARDS. 


EXHIBIT No. 71n. 


PHENIXVILLE, December 12, 1904. 
THEODORE Cooper, C.E. : 
Consulting Engineer on Quebec Bridge and Railway Company. 
New York. 


Dear Sir,—I beg to send you herewith a memorandum showing the weights of some 
parts shipped within the past few weeks for the south anchor arm of Quebec bridge. 
Duplicates of these parts have been stored here for use on the north anchor arm. 

Would report that the shop work is progressing steadily. The boring of 15” eye- 
bars for panel D is now under way, in fact about 25 bars are completed. We pinned 
eight of these (picked out indiscriminately) and results were very satisfactory. In 
my inspection of 15” eyebars found two bars 15” x 2”—51’—37%42” (¢ to c) mark A-D-2 
which were %4” too long. These bars have been put aside for the present. Chord 
A-6-L for south anchor arm we found 82” short (at short end). Abutting No. 7 chord 
will be lengthened by this amount. I presume that this will meet your approval. 

The forging of 15” eyebars has been improving very much lately and decidedly 
better than some of those which you saw at the eyebar plant on the occasion of your 
last visit here. 

Yours very respectfully, 
E. L. EDWARDS. 


P.S—No 15” eyebars will be shipped till Mr. Szlapka has arranged with you in 
reference to further full sized tests. He expects to see you this week, I believe. 


EXHIBIT No. 71o. 


PHENIXVILLE, January 19, 1905. 
THEODORE Cooper, C.E., 
Consulting Engineer of the Quebec Bridge and Railway Company, 
New York. 


Dear Sir,—Enclosed please find reports of two tests made on one 15” x 148” eye- 
bar. You will note that the elastic limit in both tests are rather low and in the case 
154—-vol. 1i-—304 
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of No. 20 the ultimate strength is 55000. JI would therefore respectfully refer these 
tests for your consideration. : 

I would report the rejection of one pin (in addition to three previous ones) 
intended for anchor arms. This pin had fine seams running throughout its length. 

No. 9 chord (A-9-L) for N. anchor arm we found the pin hole #&” larger than the 
pin instead of %4” allowed. Chords A-9-L and A-9-R for south anchor arm we find 72” 
short from pin hole to end (long end). This occurs on one side of these chords only. 
the outside dimensions (from ¢ of hole to end) are O.K. in both cases. The chords 
referred to will not be accepted by us till I have conferred with you later. 


Yours very respectfully, 
EK. L. EDWARDS. 


EXHIBIT No. 7ip. 


(Letterhead of the Quebec Bridge and Railway Company.) 


QueEBEC, March 8, 1905. 
THEODORE Cooper, Esq., 


Consulting Engineer, 
New York, N.Y. 


Dear Sir,—lI received a letter from Mr. Edwards regarding the inspector I men- 
tioned to you the other day. I asked Mr. Edwards to seé you with reference to this 
man’s capacity to assist at Pheenixville, to become acquainted with the mechanical 
features of the work at the shops, and finally to be transferred to the field during the 
summer season. It is not easy to judge of a man by correspondence, but if you saw 
Mr. Edwards and the applicant you pwould soon decide whether he was capable, and if 
not we can look for others. 

I received a letter from Kinloch this morning. He is the man I employed on the 
approach spans and whom I found to be very capable mechanically, and he thas had 
previous experience in shop as well as field work. Kinloch would make a good 
second field inspector, as I don’t think he has technical knowledge to qualify him 
for first place. I expect we will require more than one inspector in the field after 
getting fairly started. 

Yours truly, 
E. A. HOARE. 


EXHIBIT No. 71q. 


Porrstown, March 11, 1905. 
THEODORE Cooper, C.E., 
Consulting Engineer for the Quebec Bridge Company, 
New York. 


Dear Sir—On, the occasion of Mr. Hoare’s recent visit to Phcenixville he 
expressed the wish to have the weighing witnessed of as much material as possible. 
As every minute of our time is occupied, he stated that another man could attend 
to this and assist with clerical work and other duty. 

I told Mr. Hoare that in case neither you nor he had any one in view, I knew of 
a man whom I thought would be suitable. Mr, Hoare writes me that after consulta- 
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_ tion with you it was decided to have some one assist at Phoenixville for a while and 
later take up erection. The man I had in mind is a young man of about 24 years of 
age. His experience has been purely practical, having spent four years with shipbuild- 
ing concerns and three years in the inspection of material at mills and bridge shops. 
While such a man could be used to advantage in assisting at the shops, his experience 
is probably not sufficient for such important work as inspector on erection. 

From a conversation I had with you on the subject last fall you stated that you 
would prefer some young man who had experience in figuring strains. Just at pre- 
sent I do not know of a man who would be entirely suitable, but I would, if you wish, 
inquire and report to you. It is possible that Prof, Marburg, of University of Pa., 
and whom I know quite well, could recommend such a man as you desire. 


I am, yours very truly, 


EK. L. EDWARDS. | 


EXHIBIT No. 71r. 


(Letterhead of the Phenixville Bridge Company.) 
PHENIXVILLE, Pa., March 25, 1905. 


Mr. THEODORE CooPER, 
Consulting Engineer, 
45 Broadway, New York, N.Y. 


Dear Sirn,—This letter will be handed you by Mr. N. R. McLure. Since I have 
talked with Mr. McLure, I feel he has had just the experience which you desire for 
a man to be your representative Quebec field inspector. , 


Yours truly, 


JNO. STERLING DEANS, 
Chief Engineer. 


EXHIBIT No. 71s. 


(Letterhead of Quebec Bridge Co.) 
QuepBec, March 31, 1904. 
TuHEoporRE Cooper, Esq., 
Consulting Engineer, 
45 Broadway, New York, N.Y. 

Dear Sir,—lI have your letter of the 28th, stating that you have engaged Mr. N. 
R. McClure, late bridge inspector for the N. Y. O. and W. Ry., to go to Phenixville 
as assistant inspector to prepare for the position of inspector of erection at Quebec, 
&e., &e. 

On Wednesday I wired Mr. Edwards stating that if no arrangements had been 
made for an inspector I had some capable men in, view to select from, residents of 
Montreal, who had previously held positions at a distance and were just about return- 
ing home. The man that you have selected, however, may be quite as capable. 

Yours truly, 
E. A. HOARE. 
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(Letterhead of Quebec Bridge Co.) 
QueBEo, May 18, 1905. 
EE. L. Epwarps, Esq., : 
Inspector, 
c/o. Phoenix Bridge Co., Phenixville, Pa. 


Dear Sir,—Answering your letter of May 5, respecting rolling of material ahead. 


of plans approved, &c., for cantilever arms and suspended span, particulars of which 
I mentioned to you when in Phenixville last week, will you please see Mr. Cooper 
with Mr. Deang or with Mr. Szlapka, so as to come to an understanding as to the class 
and quantity of metal that can be rolled, inspected and accepted for monthly progress 
estimates. The understanding with me is that Mr. Deans or Mr. Szlapka is to get 
the necessary plans approved by Mr. Cooper before the can sign any more estimates 
for work outside of anchor arms, towers and a limited quantity of plate metal agreed 
to for cantilever arms, and not to deliver metal for the cantilever arms or suspended 
span before the time required to prepare it for delivery in time for erection at the 
specified periods. Besides that Mr. Deans is to furnish me with plans ahead of any 
material ordered, to be approved by the Chief Engineer of the Department of Rail- 
ways and Canals of Canada. 

The above must be complied with before any more material is estimated, outside 
of the anchor arms, towers and floor system. 

See Mr. Cooper, that you may get instructions before the end of this month. 


Yours truly, 


(Unsigned.) 


EXHIBIT No. 71u. 


(Letterhead of Quebee Bridge Company.) 
QuerBEC, July 7, 1905. 
THEODORE Cooper, Esq., 
Consulting Engineer, 
35 Broadway, New York City. 


Dear Mr. Coorer,—Replying to your letter received this morning, I reminded the 
accountant a week ago to send your cheque. Upon inquiry this morning, however, I 
find that it has not been sent. He will mail it to-day and provide for the draft dis- 
counts, which I stated to you would be refunded. In future he will send half yearly, 
as requested. 

Sorry to hear that you are not up to the mark. Hope to see you soon. 


Yours truly, 
E. A. HOARE. 


P.S.—No permanent metal erected yet. 
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(Letterhead of Phoenix Bridge Co.) 
PHENIXVILLE, July 11, 1905. 
Tuxo. Coopsr, Esq., 
Consulting Engineer, 


New York, N.Y. 


Dear Sir,—We send you herewith two additional copies of stress diagram for can- 
tilever arms, St. Lawrence river bridge. 

Kindly notice that, as you requested, we increased the sections of diagonals T-4 
and T-40 and vertical post P-4. We also corrected erection wind stresses on sub- 
posts §.P..3, S.P. 4 and S.P. 5. 

We send you also in duplicate page 11a, showing sections required for the several 
truss members on the assumption, that the entire wind stresses are used in combina- 
tion with live and dead load. The said wind stresses being calculated for wind blow- 
ing either on the suspended span only, or on the cantilever arm only. 

Please increase on your pages 9 and 10 the sections of diagonals T-4, T-40 and post 
P-4, 

The corrected erection wind stresses, namely, 78,000 lbs. for S. P. 8, 450,000 for 
S.P. 4, 469,000 for S.P. 5 are to be used only in combination with positive erection 
stresses on the above members for traveller standing in its extreme position. 

The negative erection stresses for these three members are obtained, of course, with 
the traveller standing i thew panels, for which position the wind stresses are insig- 
nificent. ; 

We hope with these corrections and explanation the stress sheets will be entirely 
satisfactory to you and will be finally accepted. 


Yours truly, 


THE PHG@NIX BRIDGE COMPANY. 
Per P. L. SzuapKa. 


EXHIBIT No. 71w. 


(Letterhead of Phenix Bridge Co.) 
PHENIXVILLE, Pa., July 12, 1905. 


THEODORE Cooper, Esq., 
Consulting Engineer, 
45 Broadway, New York, N.Y. 
Dear Sir,—We send you herewith in duplicate chord section 9, for cantilever 


arms, St. Lawrence river bridge. This is the first drawing sent for your approval of 
the cantilever arm and we expect to send you additional drawings from now on. Kindly 


return one with your approval and oblige. 


Yours truly, 


JNO, STERLING DEANS, 
Chief Engineer. 
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(Letterhead of Quebee Bridge Company.) 


QUEBEC, July 17, 1905. 
THEODORE CooPER, Esq., 


Consulting Engineer, 
35 Broadway, New York City. 


Dear Sir,—In a few days we expect to commence placing the shell plates on the 
south anchor pier. JI have on the work an experienced bridge inspector, who proved 
to be very satisfactory on the other work. McLure will not be needed here just now. 
Will advise later. 

A chord member marked A-9-L met with an accident which caused the bending of 
lattice angles and cracked two legs of flange angles. I have thoroughly examined the 
whole piece and found nothing else wrong. Repairs can be made here, and I requested 
Phenix Bridge Company to show you the points on the plan and get your approval 
before doing anything. 

Your truly, 


EK. A. HOARE. 


EXHIBIT No. 7ly. 


(Letterhead of Phenix Bridge Co.) 

‘ PHENIXVILLE, Pa., July 24, 1905. 

Mr. THEODORE COOPER, 
Consulting Engineer, 


45 Broadway, New York, N.Y. 


Dear Mr. Cooprr,—lI have your letter of July 22, in connection with field inspec- 
tion. I will certainly stop in to see you the next time I am in New York, and I 
expect to be over this week. 

Mr. Milliken writes me that Mr. Hoare has been expecting to make us a visit, and 
I trust he may come down before the first of the month, so that between us we may get 
this matter in satisfactory shape. If Mr. Hoare does not come down, I think it will 
be necessary for me to see him on other matters at a very early date, in which case I 
will take up the question of inspection with him, but only after seeing you. 


Yours truly, 
JNO. STERLING DEANS. 


EXHIBIT No. 71z. 
(Letterhead of Phenix Bridge Company.) 


PH@NIXVILLE, Pa., August 11, 1905. 
THEO. CoopER, Esq., 
Consulting Engineer, 


45 Broadway, New York, N.Y. 


Dear Sir,—Answering your letter of August 4, referring to bars and shop draw- 
ings of cantilever arm, Quebec bridge, we beg to state that we will be glad to substi- 


n 
es. 4 
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tute 12” bars for 15” bars for diagonals T 1 and T 10 if the additional thickness of 
these bars permits this change, without encroaching on the clear width of the bridge. 

We have sent you corrected diagrams of the cantilever arm showing the modified 
normal lengths and the camber lengths, which no doubt you will find correct. 

We thank you for calling our attention to an error in wind strain in upper chord 
section F, namely, giving stress as 1,056,000 instead of 456,000, which error was made 
by reading wind stress on cantilever arm as 110,000 instead of 710,000, the 7 being 
very indistinct in the original. 

Yours truly, 


PH@ENIX BRIDGE COMPANY, 
Per P. L. SzuapKa. 


EXHIBIT No. 71aa. 


(Letterhead of Phenix Bridge Company.) 
PHENIXVILLE, August 16, 1905. 
THEO. CooPER, Esq., 
Consulting Engineer, 
45 Broadway, New York, N.Y. 


Dear Mr. Coorer,—As Mr. Hoare has not been down since I last saw you, I have 
arranged to go to Quebec to-morrow, and one of the first things I will take up will be 
the matter of inspection, and you will hear from 3 me promptly, certainly not later 
than early next week. 

The last report from Mr. Milliken, which was this morning, he had ten lower 
chord sections in place—he placed four chord sections in one day—traveller handled 
the sections, as Milliken put it, ‘as easily as ordinary rigging handled an eyebar.’ We 
should be raising trusses in about ten days. 


Yours truly, 


JNO. STERLING DEANS, 
Chief Engineer. 


EXHIBIT No. 71bb. 


(Letterhead of Quebec Bridge Company.) 


QueBeco, August 21, 1905. 
THEODORE Cooper, Esq., 
Consulting Engineer, 
35 Broadway, New York City. 


Dear Sm,—The work is about in shape now to need the services of Mr. McLure 
here. The field office for his and Mr. Kinloch’s accommodations will be ready by the 
time he reaches here. Besides certain work that he will have to perform for this office 
and records required by the Dominion government, &c., please instruct Mr. McLure 
what special work you require him to do on your account. I have told him to come 
here for about three months, and afterwards go to your office or elsewhere to com- 
pute the weights of metal from shop drawings to check the same which have been 
made by he Phenix Bridge Company. I will send Mr. Kinloch into the Phenix 
machine shop for the winter, as, besides having had large experience in bridge erec- 
tion, he is a first class shop man. 

Yours truly, 


KE. A. HOARE. 
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EXHIBIT No. 72a. 


(Letterhead of the Phcenix Bridge Company.) 


; PHENIXVILLE, Pa., February 1, 1906. 
TueEo. Cooper, Esq., 
Consulting Engineer, 
New York, N.Y. 


Dear Sir,—Answering your letter of January 28rd, referring to our drawing 
76-C.O. 621-622, showing top strut at post ‘P-3,’ we beg to state that we are not 
quite as yet ready to say we have sinned. 

The 4 angles 4” x 4” forming the strut are supported by latticing at alternate 
points, so that at a section through the centre of a panel only two angles are not 
supported, while the other two are cut at their panel points. 

It is also not necessary to assume for unsupported distance of the 4” x 4” angles 
the panel lengths, there being at the latter plates 9” x %” x 16” long, so that the actual 
unsupported distance may be taken between the end rivets, thus shortening the panel 
lengths by 12”. 

We have also to consider that the seeming overstraining of the struts takes place 
only at the 4 truss panel points next to the main pier or about 350 feet from the end 
of the cantilever arm. 

At this great length of the truss exposed to the high wind pressure it would 
appear reasonable to use higher wind stresses for the struts than at the end of the 
cantilever arm. 


In other words, using a formula: 22500-100 we find the sections provided for 


the struts satisfactory. 

Since the corresponding 4 struts in the anchor arm have been made with sections 
based on the same calculations as the cantilever arm, we think that no just criticism 
can be made if the struts are left as at present designed. 

We also beg to add that the material for the struts in question is rolled. 

Hoping that our explanation of the reasons for the details of the struts as shown 
on our plans will be found satisfactory by you, we remain, 


Yours very truly, 


THE PH@GNIX BRIDGE CO., 
Per P. L. SzuapKa. 


EXHIBIT No, 72b. ‘ 


(Letterhead of the Phenix Bridge Company.) 
QuEBEO, February 10, 1906. 
THEODORE Cooper, Esq., C.E., 
Consulting Engineer, 
35 Broadway, New York, N.Y. 


Dear Sir,—I have written to Mr. Reeves stating that on account of a possible 
reorganization for the completion of the Quebec bridge we may be hurriedly called 
upon for final figures to complete the structure ready for traffic. 

Omitting the end span, the figures given me for the larger structure—upon which 
we have based all calculations—are for total weight of 29,786 tons, which at the time 
I stated looked insufficient. I have already returned for payment about 29,000 tons 
which do not include suspended span and considerable of the cantilever arms, showing 
that the total weight has been underestimated. 
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Under the circumstances will you kindly check the revised Pheenfx figures which 
I have asked for. 
From current returns of work done to date I do not think the total weight will 
tbe far short of 35,000 tons. 
Yours truly, 
EK. A. HOARE. 


EXHIBIT No. 72c. 


(Letterhead Phenix Bridge Co.) 
PHENIXVILLE, Pa,, February 17, 1906. 
THEO. Cooprr, Esq., 
Consulting Engineer, 
45 Broadway, New York, N.Y. 


Dear Sir,—As reported to you by Mr. Edwards, chord 8R on cantilever arm was 
faced at long end %4” out of square, so that while one rib is of the exact length, 
the other three are short—the outer rib being short %4’’. 

There are two methods of correcting this error— 

fist. We might reface the chord, so that the end will be square and the long 
section will be %4” short. This method would cause bending on the hanger to the 
amount of %4’’, as the stringers in this panel are fixed at both sides. The end of 
the cantilever arm would drop about 4”, owing to the short panel 

2nd. We might reface the chord, making the section say 4” short and replace this 
material by a filler securely doweled to each rib and to the exact shape of each rib. 
This would preserve the panel of the exact length. 

I am inclined to believe that the second method is preferable, and if you agree 
with me I will permit the shops to proceed with this method of correction. Please 
advise us as early as possible as the shops are anxious to finally complete the chord. 


Yours truly, 


THE PH@NIX BRIDGE CO., 
Per P. L. SzuapKa. 


EXHIBIT No. 72d. 


(Letterhead Phoenix Bridge Co.) 
PHENIXVILLE, Pa., February 26, 1906. 
TuEo. Cooper, O.F., 
Consulting Engineer of the Quebec Bridge Co., 
New York. 


Dear Sir,—Your letter of the 24th instant has been received and carefully noted. 
I have infomed Mr. Szlapka of the conditions under which you will accept the 19 
eyebars in question. The understanding being that ten bars (5 for, each struss) will 
be applied on the south cantilever erm and nine on the north arm. These 19 bars 
io have some distinguishing mark so they can be easily picked out and distributed 
as you have directed. I have shown Mr. McLure your letter, so that he understands 


the situation. 
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Regarding shop errors, would say that it is very disheartening to us. to come 
across so many lately, and I certainly agree with you that a repetition of errors should 
be stopped. This is just what we are endeavouring to do, but appear to be up against: 
a pretty tough proposition at present, but believe we will get better results before long. 
I am certainly working to this end. Mr. Norris stated some time ago that we hac 
given closer attention to our work than any job that had ever gone through their- 
shops. We have endeavoured to do this at least, knowing the importance of the work.. 

In reference to the new estimate of weights, Mr. Szlapka will have this prepared,. 
and before being submitted to you will be checked over by Mr. McLure. Mr. McLure- 
has the weight (actual) of south anchor arm and centre posts and bracing, and will. 
commence figuring from lists and drawings the weight of members on the cantilever: 
arm. When this is finished he will compare with Mr. Szlapka, who now has the esti-- 
mated (from drawings) weights of the members of the cantilever arm from centre post. 
to post P 2. 

I am, yours very respectfully, 


E. L. EDWARDS. 


P.S.—In regard to weight of suspended span, Mr. McLure says he will have to get. 
at this approximately. 


EXHIBIT No. 72e. 


(Letterhead, Theodore Cooper, Consulting Engineer, 35 Broadway.) 
New York, June 2, 1906. 
THEODORE Cooper, C.E., 
New York. 


Dear Sir,—Mr. Berger informs me you will not be at your office to-day. I blame: 
myself for not advising you that I would be here to-day, but as I have never missed 
you in the past the possibility of not seeing you to-day did not occur to me. 

With Mr. Hoare’s permission, I will be away from Phenixville next week on a 
trip with my family to Boston. I will stop to see you on my way back. May I ask 
you to kindly sign the May estimate and send to Mr. Hoare. 

In reference to estimate, would say that under ‘Total to date’ the amount 
54,261,279 includes. all the raw material for anchor and cantilever arms, with the 
exception of about 1,000 tons of eyebars and plates for cantilever arm. 

The amount of manufactured material under ‘ Trusses and bracing,’ and which 
is 47,708,669, includes all material for north and south anchor arms, excepting two 
(2) pedestals, and for the cantilever arm (excepting panel 1) all chords, posts 4 and 
two sections of posts (Nos. 3 and 2). Hangers, all except two now under way. Most 
all bracing is included, also about 500 eyebars for the south cantilever arm and 300 
for the north cantilever arm. 

Regarding floor beams and stringers, there is practically no change since last- 
month, viz., all are completed in the shop for the cantilever arm excepting those for 
panel 1. 

Nothing ordered yet for the suspended span. 

Mr. Hoare has not asked to have the estimate at Quebec at any particular time,. 
so that if sent on the 4th no doubt this will be agreeable to him. 


I am, yours very respectfully, 


E. L. EDWARDS. | 
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EXHIBIT NO 72f. 


(Letterhead, Phenix Bridge Co.) 
PHENIXVILLE, Pa., September 15, 1906. 
THEO. CoopsEr, Esq., 
Consulting Engineer, 
45 Broadway, New York. 


Dear Sir,—Replying to the latter part of your letter of September 13, revised 
stress sheet will be sent to you as soon as prints can be made. 


Yours truly, 


JNO. DEANS, 
Chief Engineer. 


EXHIBIT No. 72¢. 


(Letterhead, Phcenix Bridge Co.) 
PHENIXVILLE, Pa., October 16, 1906. 
THEO. Cooper, Esq., 
Consulting Engineer, 
45 Broadway, New York, N.Y. 


Dear Sir,—We send you herewith our calculations of the end post of the sus- 
pended span, Quebec bridge. Our drawing for this end post, as sent you, is deficient 
in one respect, that is, the latticing on the post below the lower transverse strut is not 
distinctly shown, as consisting each of two angles 4” x 3” x 84 lbs. per foot, thus 
securing double shear rivets. Above the lower transverse strut, where the shear is 
considerable less, single angle lattices and single shear rivets are sufficient. These 
lattices were figured on the assumption that the transverse shear on each post consist- 
ing of 128,000 lbs. is resisted half by the cover plate and half by the lattice system. 
The combined unit stress on the extreme fibre of the post due to live load, dead load 
and wind is less than 20,000 lbs., which is certainly a very low value. The material 
for the post is all rolled and delivered at shop. We hope our design of the post will 
be satisfactory to you. 


Yours truly, 


THE PHE@NIX BRIDGE COMPANY, 
te ae == 228.000 per post. 


No. 700 ( 28.125’) 2 
Per P. L. SzuapKa. 


EXHIBIT No. 72h. 


(Letterhead Phcenix Bridge Co.) 
PuHenixvitue, Pa., November 16, 1906. 


THEO. Cooper, Esq,., 


Consulting Engineer, 
New York, N.Y. 


Dear Sir,—We send you in duplicate several shop drawings for your examination 
and approval, including more complete plan showing adjustment-arrangement during 
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connection of suspended span. These drawings complete all the shop drawings of the 
cantilever arm. Kindly return the print with your approval. 

We have already started on the shop drawings of the suspended span, which being 
simpler than either the anchor or cantilever drawings will require less time and conse- 
quently will reach your office in quicker succession. 


Yours truly, 


THE PHQ@NIX BRIDGE CO., 
Per P. L. SzuapKa. 


EXHIBIT No. 72i. 


PHENIXVILLE, Pa., November 26, 1906. 
THEODORE Cooper, O.E., 


Consulting Engineer for the Quebec Bridge Co., 
New York. 


Dear Sir,—In reference to post EPR (for north side of the suspended span) which 
had the 127s” pin hole bored on a skew and which I reported to you on my last visit 
to your office, would say this post has now been re-bored to 12%”. Pin holes in chords ; 
1 will also be bored 122” when these chords are made. A special 1218” pin has been 
ordered. It is my understanding this is done with your approval. 


Yours very respectfully, 


EK. L. EDWARDS. 


EXHIBIT No. 72}. 


(Letterhead of Phenix Bridge Co.) 
PHENIXVILLE, Pa., February 13, 1907. 
THEO. Cooper, Esq., 


Consulting Engineer, 
New York, N.Y. 


Dear Sir,—We send you herewith in duplicate stress sheet of the suspended span 
of Quebec bridge refigured for an increased dead load amounting to 14,500 lbs. per 
lin. ft. of bridge. The sizes of some of the truss members were increased to correspond 
to this inereased dead load. 


Yours truly, 


THE PHENIX BRIDGE CO., 
Per P. L. Szuapxa. 


* EXHIBITS 479 
SESSIONAL PAPER No. 154 
EXHIBIT No. 72k. 


(Letterhead of the Phenix Iron Works.) 
PHENIXVILLE, Pa., March 21, 1907. 
Mr. P. L. SzuapKa, 
Phenix Birdge Co. 


Dear Sir,—In answer to your letter of the 19th, referring to bottom chords, Que- 
bec bridge, I have gone into this very thoroughly and find that we cannot drive rivets 
in centre web. We have no machine to do this with, it is not possible to design a 
machine to drive these rivets satisfactorily. I do not think there is such a machine 
in the market. , 

These holes are drilled to size, and there should be no difficulty in having a turned 
bolt made a driving fit, as the bolts can be driven from outside of chord by inserting 
a long bar through rivet hole on outside web. Hoping this will be satisfactory. 


Yours truly, 
R. W. WRIGHT. 


# 


EXHIBIT No. 721. 


(Letterhead of the Phcenix Bridge Co.) 
PHENIXVILLE, Pa., May 7, 1907. 
Tro. Cooper, Esq., 
Consulting Engineer, 


New York, N.Y. 


Dear Sir,—We send you herewith seven (7) blue prints of all drawings marked 
‘TI’ on our list herewith; you have in your office seven (7) copies of all drawings 
marked ‘I’ on our list. 

{Kindly return all these drawing ‘1’ and ‘II’ with your signature at your earliest 
convenience. These drawings cover the entire cantilever arm, and as many parts of 
the suspended span as will be erected by the large traveller. 


Respectfully yours, 


Per P. L. SzuapKa. 


EXHIBIT No. 72m. 


(Ltterhead of the Phenix Bridge Co.) 
PHGENIXVILLE, Pa., May 21, 1907. 
THEODORE CoopER, Esq., 
Consulting Engineer, 
45 Broadway, New York, N.Y. 


Dear Sir,—Referring to your advice to our New York office that you could not 
find drawings 13, 14, 72 of CO-621, 622—we are sending you seven prints of each draw- 
ing by mail to-day and would appreciate it greatly if you would sign and return them 
to us promptly. Mr. Hoare for some reason is very anxious to have certified copies 
of all drawings. 
Yours truly, 

JNO. DEANS, 
Chief Engineer. 
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EXHIBIT No. 73a. 
June 2, 1903. 


Dear Mr. Hoare.—I have been laid up two weeks with grippe, and have not been 
able to do any work. I am much better, but still quite weak. Szlapka was here yester- 
day, and we cleared away some misunderstandings of each others’ view as conveyed 
by writing. I send you the modifications of-the specification as to material and 
workmanship, &c. Deans wanted me to specify according to my own specifications, 
but I thought this might be misunderstood. I did not understand that this was 
important at present. 

I hope for the present at least my presence up there will not be required, as I am 
not in shape yet to go from home. Only come to the office for a short time even yet. 

Hoping I have made my explanations of the specifications clear so that Schreiber 
will be satisfied. 

I remain, yours very truly, 


THEODORE COOPER. 


P.S.—Of course, if it is thought best to make bridge still stronger, all right, but 
I have assumed that it was not desired to increase cost beyond estimate already made. 


a; 


EXHIBIT No. 73b. 
June 16, 1903. 


My Dear Mr. Hoare,—TI have answered the best I can your telegram of 15th 

While it was my object in drafting the new specifications to get the best arrange- 
ment without materially reducing the weight, and a positive answer as to whether it 
will be reduced could only be determined by the actual strain sheets, I am inclined to 
think there will be for the 1,800-foot span a less weight than if proportioned under 
the old specifications. I know nothing as to the Penix contract draft or what they 
now propose. If they have given an estimated weight, I wish you would send it to 
me. Also it would be a guide if I knew whether the proposal is for a lump sum price 
or for a pound price; also whether ‘ the powers that be’ desire to keep down as close 
as possible to the original estimates or are willing to go higher if the bridge can be 
bettered. I am only aiming to get all parts harmoniously strong and not have some 
parts weaker relatively than others. 

Yours very truly, 


THEODORE COOPER. 


I am picking up strength, but am not good for much yet. 


(Letterhead of the Phenix Bridge Co.) 
Puan xvitie, Pa., 1903. 
Mr. E. A. Hoare, 
Chief Engineer, Quebec Bridge Co., 
Quebec, Canada. 


Dear Sir,—At the request of Mr. Deans, I send you herewith a sheet showing 
general comparison of your specifications of September 1, 1898, with specifications as 
now proposed by Mr. Cooper. 
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I took several actual instances to show what the exact figures would be as deter- 
- mined by either specifications. 

The compression formulz appear to be almost identical as shown for !/, equal 60 
and for !/, equal 90. 

As regards the wind pressure the valde per lineal foot used by Mr. Cooper are 
equivalent to pressures per square foot proposed in your specifications. 

With figures given I hope you will be able to see that the difference between the 
two specifications is very immaterial. 

Where the new specifications give smaller sections than your specifications, it will 
be found during actual final computations, that owing to the magnitude of the struc- 
ture and consequently the very large dead-load as compared with the live-load, the unit 
stresses selected are fully justified. 

Yours truly, 


P. L. SZLAPKA. 


EXHIBIT No. 73c. 
Ortawa, July 18, 1903. 


Dear Mr. ParRENT,—The order in council was passed this morning giving Cooper 
the necessary authority to act as required by Hoare. 


Yours sincerely, 


C. FITZPATRICK. 


EXHIBIT No. 734d. 


August 6, 1904. 
PHENIXVILLE BripGE CoMPANY, 
Pheenixville, Pa. 


My pear Mr. SziapKa,—I have tested the proportions of the members of the 
anchor arm under the following maximum loading for my personal satisfaction, viz.: 
Dead plus 1°5 live plus 25 lbs. of wind (4 of your wind strain) and find that the 
only members exceeding 24,000 in tension or 24,000—100'/, for compression are: 
The lower chord which has +26,500 and is all right, and 
Towers L which should have 108 oO 


ca tbee f « 99 O to come within the above conditions. 


This is such a slight matter, I request, for the sentiment of the thing, that you 
change those last two members to the above sections if it does not inconvenience any- 
thing. 

Yours very truly, 


THEODORE COOPER. 
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EXHIBIT No. 73e. 
. February 19, 1906. 
P. L. SzuapKa, Esq., 
Phenixville Bridge Company, 
Phenixville, Pa. 


Dear Sir,—In reply to yours of 17th inst., I regret very much these errors. 

The only remedy for the chord 8-R seems to ke the second method you propose. 
The dowels should be of such a character to insure the plates from being loosened or 
damaged. 

For that ‘centre cap, where all the pin holes have been bored too large, I see no 
satisfactory remedy but enlarged pins. The pin plates, to my surprise, have 20 per 
cent more pin pressure than the eyebars (should not have been so) and with the large 
holes will make this the weakest joint in structure, much to my regret. T-50, also 
have reversed strains, and the joints should be tight ones instead of being go free as 
now made. 

Yours very truly, 


THEODORE COOPER. 


EXHIBIT No. 73f. 
January 28, 1905. 
Mr. E. L. Hpwarps, 
Inspector for Quebec Bridge, 
Pheenixville, Pa. 


Dear Sir,—You are hereby directed to accept no more eyebars for the Quebec 
bridge until further orders. 

The present form of heads in use on these eyebars has been shown to be incapable 
of sustaining the working loads to be used, and a radical change in these heads is 
demanded. <A long series of tests will be needed to solve this question. 

As the change in the form and size of the head will affect the length of bars 
required, the company should stop further rolling of these bars. 

You will please furnish the Bridge Company with a copy of this order. 


Yours truly, 


THEODORE COOPER, 
Consulting Engineer, Quebec Bridge Co. 


EXHIBIT No. 73¢. 
February 15, 1905. 
E. L. Epwarps, Esq., 
Inspector, Quebec Bridge, 
Phoenixville, Pa. 


Dear Sir,—I have consented to the continuation of making eyebarg for the 
anchor arms, but desire that the heads, as far as the lengths ordered will permit, be 
made at least 34 inches diameter, or with an excess of 47 per cent. 

You can take up the inspection of these bars. No bars are to be accepted for 
the cantilever arm till further orders. Please inform the Phenix Bridge Company of 
these orders. 

Yours very truly, 


THEODORE COOPER, 
Consulting Engineer, Quebec Bridge Co. 


EXHIBITS 483 
SESSIONAL PAPER No. 154 
EXHIBIT No. 73h. 


(Letterhead Phenix Bridge Co.) 
PHENIXVILLE, Pa., August 12, 1905. 
THEODORE Cooper, Esq., 
Consulting Engineer, 
45 Broadway, New York, N.Y. 


Dear Sir,—We send you to-day in duplicate shop drawing of upper section sub-post 
S. P. 5, and also shop drawings of side struts. 

Please notice that the section of the sub-post is increased owing to the manner in 
which theseveral truss members will be placed in position during erection. 

We find that this sub-post receives its stress during erction of 1,200,000 pounds for 
which we provided 74°7 sq. in., using formula p==27-112!/, 

Hoping you will return with your approval, 


Yours truly, 


The PHOENIX BRIDGE COMPANY, 
Per P. L. Szuapra. 


EXHIBIT No. 73i. 


PHENIXVILLE, April 6, 1907. 
THEODORE Cooper, ©. E., 
Consulting Engineer for the Quebec Bridge Co., 
New York. 


Dear Sir.—Beg to acknowledge receipt of your favour of April 5, in reference 
to post sections C. Pi (R. and L.) C. O. 618. 

These post sections I believe are satisfactory in every other respect, but we will 
make another inspection of them before shipment, as they have laid around the yard 
for quite a long time. 

In reference to chord 10 LCO 622 which had been injured here in handling, would 
report that the ribs have now been straightened to our satisfaction. It was deemed 
best by the shop to heat some of the angles slightly at two points where outstanding 
legs were bent a little. After all work was done we examined the angles and ribs with 
magnifying glass and discovered no cracks. We have therefore accepted the chord as 
per your instructions. 

Yours truly, 
. E. L. EDWARDS, 


EXHIBIT No. 73}. 
August 9, 1907. 
Joun Stertine Deans, Esq., 
Chief Engineer, Phoenix Bridge Co., 
Pheenixville, Pa. 


Dear Sir.—Your telegram regarding chord joint at hand. The method proposed 
as sketched by Mr. McLure is not satisfactory as I telegraphed yesterday. These bent 
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webs can be pulled back by use of about 15 to 20 one inch bolts (in one and one six- 
teenth holes) threaded at both ends for nuts, passing from the outer to the inner bent 
webs. The outer straight web being stayed in some manner against its bending. 

If the bent webs, after being pulled into line, tend to go back when released from 
the bolts, stays must be introduced to hold them in position. Possibly it may be neces- 
sary to permanently rivet in some of these one inch bolts. 

Please let me know what method you propose to use. 

It is a mystery to me how both these webs happened to be bent at one point and 
why it was not discovered sooner. 


Yours truly, 
THEDORE COOPER, 


EXHIBIT No. 73k. 
August 138, 1907. 
N. R. McLure, Esq., Insp. for 


erection Quebec Bridge, 
New Liverpool, P. Q., Can. 


Dear Sir,—Mr. Deans writes me that only one rib at joint 7 and 8 L is bent and 
that there is a full and complete bearing. That the bend was no doubt put in the chord 
in the shop before facing. 

I have asked him to instruct his resident engineer to join with you in making an 
exact report, with dimensions, of the condition of this joint; with amount of bearing 
and if it is a square bearing or askew. 

In reference to the splicing of T5 and T50 mentioned in your letter of 10th, I do 
not care to interfere with the regular programme as I have not followed the various 
actions of the loadings at different stages. Without going into it carefully, I think 
there will be more compression at these points, with more of the suspended span in 
place. 

Please report promptly respecting joints 7 and 8 L with all the facts, 


Yours truly, 
THEODORE COOPER, 


EXHIBIT No. 731. 


August 21, 1907. 
JouN STERLING Deans, Esq., 
Chief Engineer, Phenix Bridge Co., 
Pheenixville, Pa. 


Dear Sir,—I received copy of sketch of joint 7 and 8 L a few days ago. 

I wrote Mr. McLure last week telling him none of the theories as to how this bend- 
ing occurred were logical. That my theory was a blow on this rib after the two sec- 
tions were in contact and that it probably was done in moving those suspended beams 
used in covering. To examine carefully to see if he could find any evidence of this. 
He has not yet reported. He did report a similar bend at L 8 and 9 west truss in same 
rib but of less amount. . 

I still believe this bend can be partly removed by use of long bolts with threads 
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at each end, outer rib being properly stiffened to prevent its bending. If it can be 
pulled nearer straight stays or bolts must be provided to hold it against future move- 
ment. 
_I cannot consent to let it go without further action, as the rivets in the cover 
splices would not satisfy the requirements to my mind. 
Yours very truly, 
THEODORE COOPER. 


EXHIBIT No. 73m. 
August 26, 1907. 
JOHN STERLING Deans, Esq., 
Chief Engineer, Phenix Bridge Company, 
Pheenixville, Pa. 


Dear Sirn,—Mr. McLure reports he can find no evidence of the bent ribs having 
been hit, and does not think they could have been struck. This only makes the mystery 
the deeper, for I do not see how otherwise the ribs could have been bent. 

When convenient I would like to discuss with Mr. Szlapka the best means of 
getting these ribs into safe condition to do their proper work. 


Yours truly, 
/ THEODORE COOPER. 


EXHIBIT No. 73n. 
August 31, 1907. 
E. A. Hoare, Esq., 
Chief Engineer, Quebec Bridge Co., 
Quebec, Canada. 


Dear Sir—Mr. Cooper has directed me to send to you the enclosed copies of letters 
and telegrams in regard to condition of chord joint 7-L and 8-L, south cantilever arm, 
Quebec bridge, ete., that all evidence in Mr. Cooper’s possession will be in your hands, 
this in connection with Mr. McLure’s letters, copies of which are in his possession. 

Mr. Cooper takes the trouble very seriously, and is not in condition to write. 


Yours very truly, 


BERNT BERGER, 
Asst. to Mr. Cooper. 


EXHIBIT No. 730. 
Sept. 2, 1907. 


My Dear Mr. Hoare,—lIf I were a well man I feel it would be my duty to be 
with you, accepting all the responsibility of my position. But I know I should be of 
no use if there, as I could not stand the physical test. 

I believe I can be of more use by staying here and keeping what strength is left 
me. There is nothing to be hidden in my position. Regardless of how it may affect 
me or my reputation, you shall have every assistance and any record or knowledge I 
have. 
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In my own depression I have not forgotten that sympathy is due to you all. May 
we get the truth regardless of whom it may affect. The cause of mankind is greater 
than any individual. 

Yours sincerely, 


THEODORE COOPER. 


This is the first letter I have been able to write to any one. 


EXHIBIT No. 73p. 


Oct. 4, 1907. 
Mr. C. ScHNEIDER, 


Consulting Engineer, 
Pennsylvania Building, 
Philadelphia, Pa. 


Dear Sir,—Mr. Cooper has directed me to inform you that in addition to the in- 
structions as to the wind strains laid down in Mr. Cooper’s modifications of the load 
and strain specification for the Quebec bridge, he ordered, in a letter to Mr. P. L. 
Szlapka, of the Phenix Bridge Company, dated June 18th, 1905, that for the canti- 
lever arms the full wind on the suspended span should be considered, as a tornado 
might strike over this area. 

Also, Mr. Cooper has made a note on his first copy of the modifications of strain 
and load specifications that he had directed that 1,600 lbs. of snow per foot of bridge 
should be used. 


Yours very truly, 


BERNT BERGER. 


EXHIBIT No. 74a. 


Feb. 4, 1901. 
KE. A. Hoareg, Esq., 


Chief Engineer, Quebec Bridge Co., 
Quebec, Canada. 


Dear Sir,—I acknowledge receipt of your favour of Jan. 31st, giving us final 
elevation of viaduct piers, length of approach spans, ete., for your bridge, and we will 
arrange our diagrams and details accordingly. We hope to get off to you, either to-day 
or to-morrow, copies of these trial diagrams and estimates as you request, so that you 
ean fix final units. 

Yours truly, 


JNO. STERLING DEANS, 
Chief Engineer. 


EXHIBIT No. 74b. 
Feb. 25, 1901." 
(Personal.) 4 


Dear Mr. Hoare,—In checking over the proposed form of formal contract for the 
main structure at Quebec, we find some little trouble in meeting the wishes of your 
veople and the requirements thrown around payments of subsidies. In work of this 
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magnitude it is not only usual, but necessary, to have arrangements made for pro- 
gress monthly estimates, as we have outlined in our proposed form of agreement. 
Will you kindly advise me the present status of all subsidies, whether they are all 
operative and whether payments have been made for substructure under any or all of 
them; and if so, how and when these payments were made. Were they made on 
materials at quarry or at site, simply delivered or actually in place? Information of 
- this kind will assist us. Please write me promptly, and oblige, 


Yours, 


JNO. STERLING DEANS. 


Mr. E. A. Hoarez, 
Quebec, Canada. 


EXHIBIT No. 74c. 
Marck 26, 1901. 


(Personal.) 


E. A. Hoare, Esq., 
Chief Engineer, Quebec Bridge Co., 
Quebec, Canada. 

Dear Mr. Hoare,—I have your personal letter of March 22nd. Mr. Szlapka tells 
me that only yesterday, while working over the second or third plan for the short 
approach spans, he was discussing with one of his assistants the advisability of making 
these approach spans in one length as probably the most satisfactory solution, and we 
are therefore very glad to receive your letter on the same subject. Mr. Szlapka will 
prepare now a complete design and close estimate for making these approach spans in 
one length and will send same to you as soon as possible. It will of course, take a 
few days, and you will then have all the figures before you to come to a conclusion. 


Yours truly, 


JNO. STERLING DEANS, 
Chief Engineer. 


EXHIBIT No. 74e. 
(Personal.) 
May 11, 1901. 


Mr. FE. A. Hoare, Chief Engineer, 
Quebec Bridge Company 
Quebec, Canada. 

Dear Mr. Hoare,—Mr. Szlaptka returned home yesterday and I was pleased to 
receive his report that he had agreed fully with you as to the length of both approaches 
and has all the necessary information to prepare stress sheets to submit to you for 
the government’s approval. This will be done promptly and when these stress sheets 
are returned we understand that we are to prepare shop drawings and send same to Mr. 
Cooper for approval. 

Mr. Szlaptka also reports that the caisson for the first main pier is rapidly nearing 
a stage when it will be launched and placed in position. In this connection I believe 
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you will agree with me that the work is of such magnitude and of such importance 
as to make it absolutely necessary that all parts of the work should be passed upon 
by an independent engineer of acknowledged great ability. This should be done with- 
out questioning the ability and the conscientiousness of the contractor and his engin- 
eers, which are in this instance conceited. We expect therefore that you will have 
all details of construction of the foundation work, both the caisson, pier and its final 
depth of foundation, all passed upon by your consulting engineer, Mr. Theo. Cooper, 
and I would thank you to send me plans of the caisson and pier as soon as they are 
approved by him. I do not think it is necessary to indicate to you the great import- 
ance of this latter, and as the caisson is nearing completion, if it has not already been 
attended to, it should be done at once. 
Will you kindly let me hear from you on the subject and oblige, 


Yours truly, 


JNO. STERLING DEANS, 
Chief Engineer. 


EXHIBIT No. 74g. 


August 9, 1901. 
(Personal.) 


E. A. Hore, Esq., Chief Engineer, . 
Quebec Bridge Company, 
Quebec, Canada. 


Dear Mr. Hoart,—I have your letter of August 6 and am now trying to arrange 
to be in Quebec next Wednesday or Thursday, August 14th or 15th, and will remain 
until Saturday evening or Sunday evening. 

I can see you on Thursday and Friday and Mr. Parent on Saturday. 

While I do not specially care to take up the question of formal articles of agree- 
ment with Mr. Parent on this trip, I have prepared a revised copy to agree with the 
alterations suggested at our interview at the Waldorf last January and I beg to inclose 
you a copy, thinking you might wish to look it over and discuss same with me during 
my present trip. I also enclose extracts from three of our late important contracts, 
indicating the manner in which progress estimates are prepared. The case of the 
‘Brooklyn Bridge’ and the contract with the ‘United States Government at Rock 
Island’ are particularly in line with present contract. 

I am making trip at this time particularly to ascertain in detail how we are to 
prepare our estimates and how we are to be paid for the approach spans which we are 
just about constructing. If you can secure any information on this line in advance, 
it will probably give me more time to devote to other matters. 

I am taking our Mr. Schenck with me, who will make the necessary sketches for 
preparing a perspective view of the completed bridge. We will wish to go out directly 
to the bride site, the day we arrive, to look over the Quebec side of the structure. 

I am very sorry to learn of the illness of your daughter and trust she is much 
better. Hoping to see you soon and in good health, 


I remain, 
Yours truly, 


JNO. STERLING DEANS, 
Chief Engineer. 
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EXHIBIT No. 74h. 


August 28, 1901. 
Mr. Uuric BartHe, 


Secy. Quebec Bridge Company, 
Quebec, Canada. 


My vear Sir,—At my last visit to Quebee and in the limited time which could 
be given me by your president, the Hon. 8. M. Parent from his usually crowded time, 
I was advised that we should prepare our estimates for the approach spans we are 
constructing, the same as was done in the case of the anchorage metal, and further 
that we would be paid in the same manner through checks of Mr. M. P. Davis. Under 
this arrangement there will become due us on or about November 15, 1901, for the 
erection of one approach about $50,000, and as the south approach span cannot be 
erected during the present season, there will be due on or before January 15, 1902, 
for the delivery of the metal work of this approach span at site about $32,500. I send 
this understanding to you direct that you may verify same and also write us should 
there be any action to be taken on our part different from that outlined above. 


Yours truly, 


JNO. STERLING DEANS, 
Chief Engineer. 


EXHIBIT No. 74p. 
October 22, 1902. 
Mr. A. E. Hoare, 
Quebec, Canada. 


Dear Mr. Hoare,—Mr. Tretter has returned from Quebec and reports that 
foundation of south river pier has been passed upon by government engineer and 
consulting engineer, and pronounced satisfactory, and that pier is now being sealed 
up and completed. This must be a great relief to you and Mr. Davis as well as all 
others interested in this great enterprise. J have instructed our treasurer, Mr. Davis, 
to send bill for the north approach span at this time, thinking you would wish to place 
the amount in this month’s estimate—thereby dividing the total amount which will 
be due us on completion of both approaches. We will arrange to complete both this 
season as that appears to be the better plan. Please write me at your convenience. 


Yours truly, 
JNO. STERLING DEANS. 


EXHIBIT No. 74q. 
December 1, 1902. 
E. A. Hoarsg, Esq., Chief Engineer, 
Quebec Bridge Company, 
Quebec, Canada. 


Dear Sir—Replying to your letter of Nov. 6, asking a ‘reasonably close esti- 
mate for talking finances,’ of the several items to complete your Quebec Bridge, these 
prices to be what we ‘ think will prevail during the present winter.’ 
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Growing out of the necessities of construction and particularly of the requirements 
in the field work, it will be impossible to divide the work and order same ahead, in as 
many items as you suggest, and I have therefore divided the work into three princi- 
pal items, and even this division will be disturbed somewhat, as a very considerable 
portion of the cantilever arms must be erected at the same time as the anchor arms in 
order to make the anchor arms self-supporting. I can, however, discuss this matter 
more in detail with you, when you come to New York with Mr. Parent. 


Item No. 1— 
2 anchor arms. 
2 towers on main piers. 
2 towers on anchor piers. 
Floor for anchor arms. 


29,742,000 Ibs. .Price.. .. . oe . $1,475,900 
Wooden floor for this sel eaelhdins Rte a screens 
|ic6) 0 Raa os 7 anes SAT head iith ames ee cinerea analeiel hin ita 5 bk 51,732 
Total oy oz eked ite ae ee. dor cok ner ea nee aoe ners 
Item No, 2— 


2 cantilever arms. 
Floor for same. 


22 TROO08 Abe. iis ei is a)! labud egtent key RAO EOD 
Wooden flor for hia vane Shine caine: screens, 
Tio Bee, Ga a Ad hen Maas at's Slee eee 40,500 
Totalo.! octet Oaks Dae TTe TES ater hee Loe 200 
Item No. 3.— 


Suspended span. 
Floor for same. 


7,335,000 Ibs. Price.. .. .. : ..$ 359,190 
Wooden floor for this iain: sealers ae sees 
oka, oye ere he cts aeate Ra eins Lee eaters le a 24,300 
Dota Sets inal Gara Gat ie oe sa a0 
Nore. 


Void: See letter Jan. 20, 1903.—D. 


December 1, 1902. 
E. A. Hoarsz, Esq., 
Chief Engineer. 


In item No. 1, under the item of wooden floor, etc., we have included the wooden 
floor, ete., of the approach spans, as it would be necessary to put these floors in at the 
same time the anchor arm floors are put in place. 

As far as change in price is concerned, there is nothing in sight in our particular 
business which would indicate that there will be any change in prices within the next 
year or eighteen months—this is about as far as one can see ahead; certainly they will 
not be lower ; unless there is some great financial disturbance which cannot be fore- 
seen. General business, and particularly the railways, are prosperous, as indicated by 
their increased earnings, beyond any previous record. 

As far as I can learn from those best informed, everyone looks to next year as a 
year which will show, if anything, increased prosperity and business, and this is my 
own opinion, 
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As I have erie expressed to you, it seems to me there is no time so well 
suited to launch a ldrge enterprise as a time of activity, with business on a sound 
basis and a prospect of a continuance of these conditions. It is true that possibly your 
company might be called upon to pay slightly increased price for metal at such times, 
but this would be much more than offset by the ease in making your financial arrange- 
ments. 

On the present basis, this increase in price of metal is only some $150,000 above 
the original figures. The remaining portion of increase in total price is due to the 
fact that we are now providing two sidewalks over the entire bridge at your request, 
and this appears to us to be a wise conclusion; and further, we are using the increased 
loads you mentioned in arriving at the sections of the floor system. These items of 
sidewalks and specifications increase the original estimate about 10 per cent. 

One hesitates necessarily to discuss the future and I do not wish to be a party to 
mislead you or the people you represent in any way, but I firmly believe that nothing, 
but a financial crash, which no one can foresee, and of which we have no evidence 
whatever at present, can affect the great prosperity now existing for at least eighteen 
months. 
Yours truly, 

JNO. STERLING DEANS, 
Chief Engineer. 


P.S.—Please advise me early whether you will wish to discuss this matter with 
me in New York or in Philadelphia and time when you expect to reach either place. 
I am often away, as you know, and should have this information as long in advance 
as possible. I trust we will see you soon. 


de 2D: 


EXHIBIT No. 74r. 
May 20, 1903. 
THEO. Cooper, Esq., 


Consulting Engineer, 
New York, N.Y. 


Dear Sim,—We return herewith, by registered mail, your proposed specifications 
for loading and unit stresses, main span Quebec bridge. 
I wish to make the following remarks in reference to these specifications. 


1st. I assume that only one engine EK—40 will be used on each railway track. 

Qnd. I find that the proposed 48,000 lbs. on two axles 10 ft. centre to centre on 
trolley stringers produce larger bending moment in centre than the 40,000 Ibs. on two 
axles 7 ft. apart centre to centre originally used. 

3rd. E-33 on each railroad track to be used for chords and main diagonals for 
the suspended span, is equivalent to 4,200 lbs. per lin. ft. on one track and almost 
2,000 lbs. per lin. ft. on the second track. 

4th. I tried formule proposed for main members and find in each case there will 
be a slight saving of material and that the unit stresses come within the limit of about 
to of the elastic limit for live and dead load stresses. 

5th. On page two of your specifications there should be added the same remark as 
on page 3 written by you in pencil and marked by me with red asterisk. 

6th. I examined the values of the permissible unit stresses for reversed strains 
and I find in some cases there are slight errors, as indicated by me in red. 
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After you have these specifications rewritten and printed complete, I would be 
glad once more to have the opportunity of looking over them before they are sent to 
Canada for adoption. 

Yours respectfully, 


THE PH@NIX BRIDGE CO., 
Per P. L. SzuapKa. 
P.S.—I have retained a copy of your papers. 


EXHIBIT No. 74s. 
May 22, 1903. 
Mr. TuHEo. Cooper, Esq., C.E., 
35 Broadway, New York, N.Y. 


Dear Mr. Cooper,—I returned from Ottawa yesterday and you will be pleased to ~ 
learn there is every evidence to believe that the programme as outlined by Mr. Parent 
in your office recently, will be carried out. 

I was requested by the Ottawa officials to urge upon you to act as promptly as 
possible in the matter of completing the specifications and to forward same to Mr. 
Hoare without delay. There is urgent necessity of their taking prompt action. Will 
you kindly write Mr. Hoare when he may expect to receive copy of the revised specifi- 
cations. 

I will stop and see you the next time I am in New York, which will undoubtedly 
be within a few days, and give you more details. 


Yours truly, 
JNO. STERLING DEANS, 
Chief Engineer. 


EXHIBIT No. 74t. 
May 28, 1903. 
THEO. Cooper, Esq., 
Consulting Engineer, 
Quebee Bridge Company, 
385 Broadway, New York, N.Y. 


Dear Sir,—We were very sorry to learn by Mr. Berger’s letter of May 25th that 
the grippe had hold of you, and trust by this time you have been able to knock it off. 

Mr. Szlaptka has carefully examined the proposed revised specifications as to 
loads and strains Quebec bridge and same is returned herewith, with several notes in 
red, which we will believe you will add as agreeing with original understanding. 

We would further suggest, that the last clause under the head of ‘ Future Increase 
of Railroad Live Load,’ be added immediately after the live load clauses and before 
the wind clause. 

As you undoubtedly well appreciate, it will be necessary for you to explain to Mr. 
Hoare, how the live load proposed in these specifications will easily take care of any 
possible increase in live load without overstraining the material. I know personally 
that Mr. Hoare and his people feel that the bridge should be designed to provide for 
a considerably heavier load than originally intended. 
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It has occurred to us that it might be well to add after the second paragraph in 
live load clause, the following :—‘ This loading being equivalent to engine E-40 with 
train load of 4,000 lbs. per lin. ft. on one track and engine E-40 with train load of 
2,000 lbs. per lin. ft. on other track: We simply make this to you as a suggestion, 
that parties examining specifications, may have it directly before them, that ample 
provision is made for heavy loading. 

We notice you omit to add that the workmanship and material is to be in accord- 
ance with ‘ Cooper’s specifications.’ Please add this clause :— 

Knowing the people in Canada are very anxious to have the matter settled, we 
understand you will forward to Mr. Hoare at once these revised specifications. Kindly 
send a copy to us. 

Yours truly, 


JNO. STERLING DEANS, 
Chief Engineer. 


EXHIBIT No. 74u. 


June 15, 1908. 
KE. A. Hoarg, Esq., 
Chief Engineer, 
Quebec Bridge Co., 
Quebec, Canada. 


Dear Mr. Hoare,—I received your letter of June 18th this morning and felt 
that we should not attempt to explain in detail the working of Mr. Cooper’s revised 
specifications. He had his own reasons why these specifications should be adopted, 
and while we are acquainted with his views and approve of same, we believe the ex- 
planation should come from him, and especially ‘so, as he wrote you direct on the 
subject and did not send the specifications or letter through this office. 

I think you should see Mr. Cooper in New York or have Mr. Cooper meet you 
in Ottawa. If it is attempted to conclude this matter by correspondence it will cer- 
tainly take a long time. ; 

Mr. Parent should know, that we are not able to make a move until the question 
of specification is clearly and definitely settled and approved by the government. I 
have no doubt that Sir Wilfrid Laurier thinks we are working on our final stress 
sheet and details now. 

You know I will be glad to assist personally in having these revised specifica- 
tions approved and clearly explained to Mr. Douglass, but think it should be done in 
connection with Mr. Cooper. I will not advise Mr. Cooper that I have heard from you 
on the subject, but will be prepared to meet you in New York or elsewhere upon 
advice that you thave arranged with Mr. Cooper for such a meeting. 

I am glad that the Bill for making the Bridge & Railway Oo. one, has 
been passed. Does this affect our contract—should the name of the party to the con- 
tract, with whom we have our agreement, be changed ? 

I notice the grant will come up shortly and I trust it will be on the lines of 
guarantee of the principal and interest of necessary bonds, as was proposed in our 
last visit to Ottawa. 


Yours truly, 


JNO. STERLING DEANS, 
Chief Engineer. 


494 ROYAL COMMISSION ON COLLAPSE OF QUEBEC BRIDGE 


7-8 EDWARD VII., A. 1908 


» EXHIBIT No. 74v. 
July 24, 1908. 
E. A. Hoare, Esq., 
Chief Engineer, Quebec Bridge Co., 
Quebec, Canada. 


Dear Sir,—We acknowledge receipt of your favour of July 22, enclosing a 
letter from Mr. Fitzpatrick to Mr. Parent advising that order in council was passed 
July 16th giving Mr. Cooper the necessary authority to act as required by you in 
your letter to Mr. Schreiber. 

We have no doubt you have advised Mr. Cooper and he alt immediately send 
us his instructions with copy of his modified specifications. 

As I advised you yesterday by wire, we have started work on the floor and when 
we receive the above advice from Mr. Cooper, will be in full swing on the details of 
the entire bridge. 

Yours truly, 


JNO. STERLING DEANS, 
Chief Engineer. 


P.S.—Please send me by return mail plan showing exact distance centre to 
centre of main piers and exact elevation of all main bridge seats, as determined since 


the construction of the piers. 
(Signed) dave D: 


EXHIBIT No. 74w. 
July 31, 1908. 
EK. A, Hoare, Esq., 
Chief Kngineer, Quebee Bridge Co., 
Quebec, Canada. 


Dear Mr. Hoare,—I was greatly exercised this morning upon receiving a letter 
from Mr. Cooper under date of July 30th, stating that he thad received from Mr. 
Schreiber copy of the ‘Order in Council’ and also a letter from Mr. Schreiber. In 
this letter Mr. Schreiber states he has asked for authority to employ a competent 
bridge engineer to examine from time to time the detail drawings of each 
part of the bridge as prepared and to approve of or correct them as to him may seem 
necessary, submitting these for final acceptance to the Chief Engineer of Railways 
and Canals. Mr. Schreiber further says, ‘I have not yet named an engineer in New 
York to consult with you, but will do so without unnecessary delay and in the mean- 
time I think you may safely go to work on the plans.’ 

The seriousness of this action I have not the least doubt you will appreciate 
immediately. It leaves the entire matter ‘up in the air’ and much worse than the 
condition we were all trying to avoid—which was to save most important time and that 
when Cooper once aproved our designs and details it would be final an'd accepted by 
the department. This is why I understand you secured the ‘Order in Oouncil.’ It 
practically brings all matters to a standstill as neither Mr. Cooper or ourselves 
would know where we stand until this new hand could be consulted with, and even 
then we would only know as each plan was passed upon. 

I cannot impress upon you too strongly the necessity of taking immediate action 
to stop any such plan as suggested by Mr. Schreiber. 

When you consider that the entire feeling and action of Mr. Cooper’s was to save 
the Quebec Bridge Company needless expense, without the least sacrifice in the design 
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or efficiency of the structure, it has certainly proven a thankless task for all con- 
cerned, and unless this present action upon Mr. Schreiber’s part is immediately 
stopped the entire business will be in a worse condition than if it had been left 
entirely alorte. 
I am trying to reach you by phone, as I appreciate the necessity of immediate 
action. 
Yours truly, 


JNO. STERLING DEANS, 
Chief Engineer. 


EXHIBIT No. 74x. 
Sept. 22, 1903. 
TueEo. Cooper, Esq., 


Consulting Engineer, 
New York, N.Y. 


Dear Sir,—Quebee Bridge Floor System—Replying to your letter of Sept. 18th 
in connection with bracing between flanges of trolley and highway stringers, we call 
your attention to the fact that the Quebec specifications require flanges to be sup- 
ported at points twelve times the width. Dominion specifications fifteen times 
the width. Cooper, sixteen times the width. These requirements would necessitate 
bracing in present instance. Aside from this we are strongly of the opinion that this 
entire live load floor should be thoroughly braced in its entire width, to insure the 
least possible effect upon the trusses. 


Yours truly, 


JNO. STERLING DEANS, 
Chief Engineer. 


EXHIBIT No. 74y. 
Sept. 26, 1903. 
TueEo. Cooper, Esq., 
Consulting Engineer, 


35 Broadway, New York, N.Y. 


Dear Sir,—We have your letter of Sept. 25th and notice you have approved the 
detail of floor beam and also the detail of track stringers and bracing with modifica- 
tions. 

We do not wish to insist upon our own views in the matter of stringer bracing and 
will be glad to confer with you again on this subject, as we are interested in saving 
every pound of dead load possible, without injuring the efficiency of the structure. 
As soon as our estimating department has checked over your estimate of weights, 
we will confer with you again. 

Yours truly, 


JNO. STERLING DEANS, 
Chief Engineer. 
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EXHIBIT No. 74z. 
June 11, 1904. 
THEO. Cooper, Esq., 
Consulting Engineer, 
New York, N. Y. 


Dear Sir,—We send you herewith a blue print showing camber lengths of truss 
members of anchor arms—Quebec bridge. 

In arranging lengths of track stringers, we have to be governed by the following 
consideration. As underscored in red, the panel lengths decrease about 4 in. due to 
live load on the central span, while the same panel lengths increase about vs in. as 
due to the live load on anchor arm. 

Providing expansion over floor beam 6 only, floor beam 5 would bend out 44 in. 
either way and floor beam 7 slightly less. We therefore are inclined to adopt the 
following arrangement. 

Fix stringers at floor beam 1. Fix stringers at floor beam 2. Expand both 
stringers at floor beam 8. Fix both stringers at floor beam 4. Expand both stringers 
at floor beam 5. Fix both stringers at floor beam 6 and 7. Expand both stringers at 
floor beam 8. Fix both stringers at panels 9 and 10. Expand stringers at centre 
posts. 

Please advise us at your earliest convenience which arrangement you prefer, viz.; 
the latter or the arrangement with one intermediate expansion only at floor beam 6 and 


oblige. 
Yours truly, 


THE PHC@NIX BRIDGE CO.,, 
Per P. L. SzuapKa. 


EXHIBIT No. 74aa. 
June 22, 1904. 
THEO. Cooper, Esq., 


Consulting Engineer, 
45 Broadway, New York, N.Y. 


Dear Sir,—Referring to the packing of eyebars I find that as far as we can see 
by hasty examination, there is no reason why you should not add a single bar in panels 
A &B as you suggest. In rearranging packing of eyebars, you of course are bearing 
in mind that the full width of the truss cannot exceed 5 ft. otherwise it will encroach 
on the clearance and further, that the width of lower chord and end posts are fixed 
and also the location of the ribs, which cannot be disturbed. I trust you will let us 
have your conclusions at an early date. 

Yours truly, 
JNO. STERLING DEANS, 
Chief Engineer. 


EXHIBIT No. 74bb. 
July 18, 1904. 
EK. A. Hoare, Esq., 
Chief Engineer, Quebec Bridge & .ty. Co., 
Quebec, Can. 
Dear Sirs,—We sent you July 11th, five blue prints of stress sheet of anchor arm 
as approved by Mr. Cooper, for examination and approval by the government engineers. 
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On July ist five copies of this stress sheet were sent to you erroneously instead 
of being sent to Mr. Cooper for his approval. Kindly have the drawings approved 
by Mr. Cooper handed to the engineers and destroy the copies previously sent. 


Yours truly, 


THE PHC@NIX BRIDGE CO., 
Per P. L. SzuarKa. 


EXHIBIT No. 74cc. 
July 138, 1904. 
THE. CoopEr, Esq., 
Consulting Engineer, 
45 Broadway, New York, N.Y. 


Dear Sir,—We send you herewith in duplicate plan showing variation between 
lower chords and stringers for different condition of loadings anchor arm, St. Lawrence 
river bridge. After looking more carefully over these additional stresses due to 
bending of floor beams on account of fixed ends of the stringers, we revised the points 
at which the stringers are fixed. We find that owing to a deflection of the lower floor 
beam of %4 in. the corresponding additional stress of the floor beam upper flange for 
one-half of the deflection amounts to 380 pounds. The maximum deflection of the 
upper flange of any of the plate floor beams on our plans being %4 in., the additional 
flange stress amounts to 1,140 lbs., or only about 8 per cent of the live and dead load 
stress, which is certainly permissible. We hope thig rearrangement of the expansion of 
the stringers will be satisfactory to you and that you will approve our method of pro- 
viding for same. 

We send also you in duplicate shop drawings of stringers which were formerly 
approved by you, except the connections at ends. 

We return to you one approved copy of end bottom chord erroneously returned to 
this office. 

Yours truly, 


THE PHOENIX BRIDGE CO., 
Per P. L. SzuapKa. 


EXHIBIT No. 74dd. 
August 9, 1904. 
THEO. Cooper, Esq., 
Consulting Engineer, 


New York, N.Y. 


Dear Sir,—I have your kind letter of August 6 in reference to increase of section 
of members ‘TLoo000’ and ‘ TBooooo’ for combination of stresses due to dead load 
plus 14 live load plus wind. 

I will gladly comply with your request and will also apply the same combination 
to all other members to satisfy myself that the unit stresses are in proportion not 
higher than those on the two above-mentioned members. 


Yours respectfully, 
P.T,. SZLAPKA. 
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EXHIBIT No. 74ff. 
August 19, 1904. 
E. A. Hoars, Esq., 
Chief Engineer, 
Quebec Bridge and Railway Co., 
Quebec, Canada. 


‘Dear Sir,—I have your letter of August 17 and have asked Mr. Norris for report. 
on the analysis of iron ore and hope to enclose same with this letter. (Will be ready 
on Monday, August 22-4.) 

It is very unfortunate there has been delay in our reaching our storage yard at 
Chaudiere—it congests the work at all points, and of course entails additional delays, 
which are most serious in the short time at our disposal. We will be prepared to - 
enter the yard the moment connection is made. 

Regarding forwarding plans to you, I notice you desire us to follow the advice of 
the advice of the post office o cials here and let the prints go out as second-class 
matter unsealed. We will allow this until we are further instructed by you. A num- 
ber of prints go to you to-day for approval of government engineer. 


Yours truly, 


JNO. STERLING DEANS, 
Chief Engineer. 


EXHIBIT No. 74gg. 
Sept. 5, 1904. 


A. B. MILuiken, 
St. Romuald, Province Quebec, 
Canada. 


See Mr. Hoare and give particular attention to hurry connection with Chaudiere 
yard. We must get relief at this point and get in shape to ship and store material. 


JNO. STERLING DEANS, 


EXHIBIT No. 74hh. 
Sept. 6, 1904. 
Mr. THEO. Cooper, 
Consulting Engineer, 


New York, N.Y. 


Dear Sir,—We send you in duplicate for your examination and approval drawings 
No. 21 and No. 25 and we send you five copies of drawing No. 1 for your siguature. 

We send to you also a general plan and most of the typical drawings and connec- 
tions of the steel traveller to be used in the erection of the superstructure for the 
Quebec bridge, the latter drawings are for your inspection and file. 


Yours truly, 


THE PH@ENIX BRIDGE CO., 
Per P. bE. SzuapKa. 
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Sept. 7, 1904. 
A. B. Mitiikin, 
St. Romauld, P.Q., 
Canada. 


Birks will reach Quebec Friday afternoon. I assume you can rent instruments - 
from Hoare. 


JNO. STERLING DEANS, 


EXHIBIT No. 74jj. 


Sept. 8, 1904. 
Mr. E. A. Hoare, 
Chief Engineer, Quebec Bridge and Ry. Co., 
Quebec, Canada. 


Dear Sir,—I have not received the copies of specifications for Quebec Bridge 
which you promised to send me for our records. Will you kindly send me three or 
four copies of same, and oblige, 


Yours truly, 


JNO. STERLING DEANS, 
Chief Engineer. 


EXHIBIT No. 74kk. 


; Sept. 12, 1904. 
Mr. E. A. Hoare, ; 
Chief Engineer, Quebec Bridge and Ry. Co., 
Quebec, Canada. 


Dear Sir,—We send you herewith in duplicate complete calculations of the anchor 
arm, Quebec bridge, except the main posts and their bracing over the main piers 
which will be supplied later. 

These two sets of calculations are for the use of the government engineer in 
checking our stress diagrams and need not be returned to this office. 

We send these stress sheets in answer to your letter of August 22nd and in answer 
to Mr. L. K. Jones’ letter of August 6, addressed to Ulric Barthe, secretary. 


Yours truly, 


THE PHOENIX BRIDGE COMPANY, 
Per P. L. SzuapxKa. 
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EXHIBIT No. 74ll. 
Sept. 19, 1904. 
Mr. E. A. Hoare, 
Chief Engineer, Quebec Bridge and Ry. Co., 
Quebec, Canada. 


Dear Sir,—Referring to your letter of Sept. 14th to our Mr. Szlapka we regret 
we have not completed the stress sheets of suspension span and cantilever arms, it 
being necessary to revise our present stress sheets to agree with the final details of 
the permanent structure and also details of the traveller. As soon as these stress 
sheets have been revised we will send you a duplicate set. 

Yours truly, 
JNO. STERLING DEANS, 
Chief Engineer. 


EXHIBIT No, 74nn. 
October 8, 1904. 
Mr. E. A. Hoare, 
Chief Engineer, Quebec Bridge and Ry. Co., 
Quebec, Canada. 


Dear Sir,—We find we have not received from the government engineer the 
approval of any main chord sections. As explained to you some time ago we have 
been working at great disadvantage to ourselves in being compelled to confine our 
office work to the anchor arm, in order that everything might be done that it is pos- 
sible to do, to be ready early next spring to start the erection of the anchor arm. 
There was too much work to do in the time allotted after the financial arrangements 
were made and work ordered ahead. We have not, therefore, been able to complete 
our stress sheets for the cantilever arm and for the suspended span, it being necessary 
to await the completion of all details, not only of the permanent structure, but also 
the details and rigging of the main traveller, that we may know exactly the total 
weight coming at each panel point. 

We have, as you know, sent to the Canadian engineers, through your office, the 
stress sheets for the anchor arm, covering the chords which have not been; approved, 
and we would kindly ask that they be examined and prints sent to us with their 
approval as soon as possible. The engineers have everything that is necessary to 
check these chords, although we thoroughly appreciate they would like to have before 
them these stress sheets of the entire bridge and these will be sent with the least 
possible delay. 

Yours truly, 
2 JNO. STERLING DEANS, 
Chief Engineer. 


December 3, 1904. 
K. A. Hoare, Esgq,, ai 
Chief Engineer, Quebec Bridge and Railway Co., 
Quebec, Canada. 

Dear Mr. Hoarr,—I have not as yet received any copies of your printed specifica- 
tions for the Quebec bridge. Will you kindly see that I receive two copies promptly, 
as they are necessary for our records. 

Yours truly, 


"JNO. STERLING DEANS, 
Chief Engineer. 
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EXHIBIT No. 7400. 
Mr. T. P. Saas. 


Herewith find sketch in triplicate of centre post foot—C. O. 612, 613. Please 


advise if same can be shipped to storage yard. 
Cri, Ch 


EXHIBIT No. 74rr. 
Jan. 31, 1905. 
Mr. THEO. Cooper, 
Consulting Engineer, 


New York, N.Y. 


Dear Mr. Cooper,—Quebec Eyebars—I beg to enclose copy of record of inter- 
view in New York yesterday in connection with the additional tests which you 
require. I trust I have properly stated your wishes. If there is anything you desire 
to be added, please let me know. We are making the first test this afternoon and the 
others will be made as fast as bars can be prepared, and after all tests have been made 
and tabulated, we will make a full report to you. 

I have just wired that Mr. Szlapka will be over to see you to-morrow. 

I sincerely trust you feel much improved. 


Yours truly, 


JNO. STERLING DEANS, 
Chief Engineer. 


January 31, 1905. 


Interview with Mr. Theo. Cooper at his New York office, January 30, 1905, in 
connection with Eyebars, Quebec bridge. 

For his additional information Mr. Cooper desires to have the following tests: 

One test of Standard 15 in. bar, with pin hole bored 4 in. nearer the centre of 
bar, tested from 12,000 to 24,000 lbs. and note results and then test to destruction. 

One test with pin hole bored 1 in. nearer centre of bar, tested from 12,000 to 
24,000 lbs. and note results and then test to destruction. 

One test of 15 in. bar with enlarged head, say 36 in. tested from 12,000 to 24,000 
Ibs. and note results and then test to destruction. 

One test of 15 in. bar, 36 in. head, pin hole bored 1 in. nearer centre of bar, 
tested from 12,000 to 24,000 lbs. and note results, and then test to destruction. ‘ 

One test of standard 15 in. bar, stressed to 24,000 lbs. per sq. in. and then load 
held on bar for a considerable time, say two hours, and note results and then test to 
destruction. 

One test of any bar in stock, drift the pin hole 3 larger than bored, then shape 
pin hole to bear evenly on the semi-cireumference of test pin, stress this bar to 24,000 
Ibs. per sq. in. and note result and then test bar to destruction. 


(Sgd.) JNO STERLING DEANS. 


P.S.—Both heads of bars to be tested to be laid off in in 2 in. squares from centre 
line and before making test. 
J. Su D? 
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EXHIBIT No. 74ss. 
February 2, 1905. 


Interview with Mr. Theo. Cooper at his New York office, Jan. 30th, 1905, in con- 
nection with Eyebars, Quebec Bridge, and the modifications suggested by Mr. Cooper 
to Mr. P. L. Szlapka Feb. 1, 1905. 

For his additional information, Mr. Cooper desires to have the following tests: 


1. One 15 in. bar, with pin hole at one end only bored 4 in. nearer centre of bar, 
to be tested from 12,000 to 24,000 lbs. Note results, leave bar at 24,000 lbs. per sq. 
in. for say two hours in testing machine, then note results and finally test bar to 
destruction. 

2. If moving pin hole 4 in. proves advantageous, test one bar with pin holes 
bored 1 in. and 4 in. nearer centre of bar from 12,000 to 24,000 lbs. Note results, ete. 
as above in No. 1. (If No. 1 gives no better results than pin hole bored in centre eye, 
then omit test No. 2.) 

3. Test one 15 in. bar, with enlarged head, say 36 in. from 12,000 to 24,000 lbs. 
Note results, ete., as above in No. 1. 

4. If No. 1 and No. 3 prove advantageous, test one 15 in. bar, 36 in. head, pin 
hole at one end only, bored 1 in. nearer centre of bar, from 12,000 to 24,000 lbs. Note 
results, etc., as above in No. 1. (If No. 1 and No. 8 do not improve eyebar, then omit 
test No. 4.) : 

One 115 in. bar, with pine holes bored in centre of eyes, to be tested as in No. 1. 

6. In any bar in stock drift one pin hole 2 in. larger than bored, shape pin hole 
to bear evenly on the semi-circumference of test pin, and test bar as in No. 1. 

7. Repeat No. 6 with 28,000 lbs. per sq. in. in machine for two hours. 


JNO. STERLING DEANS, 


P.S.—Both heads of bars to be tested, to be laid off in 2 in. squares from centre 
line. 


EXHIBIT No. 74tt. 
February 22, 1905. 
F. B. Norris, Esq., 
Mgr. Phenix Iron Company, 
Pheenixville, Pa. 


Dear Sir,—In a letter received from Mr. Cooper to-day he refers to the tests on 
eyebars as follows: 

‘The results of the tests on eyebars are very gratifying.’ 

He would like, however, to have ‘samples cut from the worst heads, viz.: 706 A 
and 705 B, and also from the better heads to see if they show any marked difference in 
‘heat indications.’ Will you kindly have these samples cut from heads and carefully 
examined and) let us have your report as soon as possible. 


Yours truly, 


JNO. STERLING DEANS, 
Chief Engineer. 


EXHIBIT No. 75. 


Extracts from letter books of the Phenix Bridge Company, numbered from 64 to 
77, inclusive, being prior to letter book ‘ No. 1, Quebec bridge.’ 


ay 
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July 7, 1897. 
E, A. Hoare, Esq., 


Quebec .& Lake St. John By., 
Quebec, Canada. 


My pear Sir,—TI did not have the pleasure of seeing you after our entertainment 
at Mr. Dobell’s. I handed Mr. Dobell your letter and also had a very short conversa- 
tion with him in connection with the bridge. He had the steamer run up to the site 
of the structure and invited a number of the prominent bridge engineers on the upper 
deck to do the work. I had previously talked with Mr. Theo. Cooper on the subject, 
so that he was posted, and should the matter take the form of our submitting a plan 
and estimate for the work, Mr. Cooper will be glad to pass upon these plans and give 
your people the benefit of his extended experience, I hope you will soon send me the 
necessary data to prepare figures. 

Both Mrs. Deans and myself greatly enjoyed our trip to Quebee and are much 
indebted to you for your kind attentions. 


JNO. STERLING DEANS. 


EXHIBIT No. 75b. 


November 8, 1897. 
Personal. 


Mr. E. A. Hoare, : 
Chief Engr., Quebec & Lake St. John Ry. Co., : 
Quebec, Quebec. 


Dear Sir,—Replying to your letter of November 4, we are working on the plans 
now and I believe 'we will have all matters ready to refer to you by the latter part of 
this month. We are assuming that 1,600 ft, is the minimum span that should be used. 
and will make the anchor spans of length called for by the most economical design. 

For what purpose do you require the ‘total loads on main pier and weight on 
anchor pier and top of bridge seat dimensions’? We could give you the weights at 
once, but thought possibly you might wish to have a complete design of the pier in 
order to arrive at clearances. We have intended to allow Sooysmith & Co., to design 
these piers after giving them exactly what we require for the metal work. If you will 
wire me, however, just what you wish the information for, I might be able to give 
what you require without referring same to Sooysmith & Co. For the present, at 
least, I think it much better to conduct all the correspondence with one party, there- 
fore kindly send all your letters to me direct. I make this suggestion thinking possi- 
bly that you might write or wire Sooysmith & Co. 

I am glad to learn that you have plans to suggest in connection with some con- 
struction company. 

- Yours truly, 


JNO. STERLING DEANS, 
Chief Engineer. 
P.S.—I will wire you should I go to Montreal within the next few days. 
tor | des. 1. 
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EXHIBIT No. 75c. 
November 30, 1897. 
E. A. Hoarr, Esq., 
Chief Engr., Q. & L. St. J. R.R. Co., 
Quebec, Quebec. 


_ Dear Sir,—Replying to your letter of November 27, we are making plan of bridge 
with straight chord, understanding that this is in accordance with the wishes of the 
government engineer, and from sketches we have made we believe it will also be the 
handsomest in appearance. Further, as the chord can only be curved for 100 ft. from 
each pier, there will be but little saving in cost; we will, however, be prepared to state 
just what this saving will be. We certainly do not believe there would be any saving 
which would warrant antagonizing the government in the least. It will be very 
important to ascertain, if possible, what ‘our friend’ makes the estimated cost, both 
for the straight chord and curved chord. Please try and have this information before 
meeting. 

Yours truly, 


JNO. STERLING DEANS, 
Chief Engineer. 


EXHIBIT No. 75d. 
April 14, 1899. 
Personal and Private. 
Mr. E. A. Hoare, 
Chief Engr., Quebec Bridge Co., 
Quebec, Quebec. 


Dear Mr. Hoare,—Mr. Szlapka and I were with Cooper the greater part of yes- 
terday and you will be glad to learn there was not a single vital or important criticism 
or mistake found in our plans. All the slight differences, such as dead load 
anchor arms, reverse stresses in one or two members, thickness of some detail plates, 
&e., were all thoroughly discussed and satisfactorily settled and not a single one would 
affect in any way our price or our proposition. It was especially gratifying for us to 
learn this. 

Mr. Cooper, however, somewhat upset me, by making the following remark which 
of course I understood was entirely personal and without any full knowledge of the 
situation. He said—‘ Well, Deans, I believe that all of the bids will probably overrun 
the amount which the Quebec Bridge Co. can raise and that the result will be as is 
usually the case that all of the bids will be thrown out and a new tender asked on 
revised specifications and plans.’ 

I told Mr. Cooper that while this might be the usual procedure that in the present 
case it was distinctly understood that whoever was the lowest bidder under the present 
specifications and plans would be awarded the work, and if any modification were 
made their bid would be altered accordingly, as this could readily be done to a con- 
ference with the bridge company’s engineers and ourselves; as we could undoubtedly 
build as cheap a structure as any other company and that unless this plan was carried 
out as understood and agreed upon, the present bidders would be placed in a very 
unfair position after the expenditure of great time and expense. 

I finally succeeded in convincing Mr. Cooper that this was the only fair method, 
but I think it will take the greatest care on our part to see that his report is not worded 
in such a way as to give the directors an opportunity of following this suggestion. 
Mr. Cooper undoubtedly desires to be perfectly fair, but not having been through this 
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whole matter like ourselves, does not fully understand the situation. I trust therefore 
that you will give his report the most careful scrutiny and get it in the right shape 
before it is submitted, as far as this suggestion is concerned. It would simply be just 
what our competitors and particularly the Dominion Bridge Company would like or 
the Union Bridge Company ,in fact, and I shall be much itnerested to hear from you 
on this point. 

You have not advised me to whom I shall send the revised price of including 
delivery of the material from Quebec and Lévis to site. 

Mr. Lindenthal and I have an appointment with Mr. Cooper next Tuesday to dis- 
cuss the suspension plan. 

Kindly advise me when you will desire the revised propositions of the suspension 
design. 

I remain, 
Yours truly, 


JNO. STERLING DEANS. 
Chief Engineer. 


EXHIBIT No. 75e. 
April 19, 1899. 
(Personal.) 
E. A. Hoare, Esq., 
Chief Engineer Quebec Bridge Co., 
Quebec, Que. 


Dear Mr. Hoare,—I spent most of yesterday in New York in consultation with 
Mr. Cooper and Mr. Lindenthal, and found that Mr. Cooper had no serious complains 
to make in connection with Mr. Lindenthal’s plan, in fact he expressed himself as 
much interested in the ingenious design. 

It developed, however, in conversation, and Mr. Cooper so expressed himself to Mr. 
Lindenthal, that in view of the amount of the bid under his design, he would not give 
Mr. Lindenthal’s plan careful and detailed consideration and would so report. This 
rather exasperated Mr. Lindenthal and for a time I feared he might withdraw his bid 
but it was smoothed over and I think will be permitted to stand. Mr. Lindenthal 
thought that Mr. Cooper should report solely and wholly on the merits of the several 
designs, without any regard to cost, and each design should: have the same careful con- 
sideration, and that you and your company alone should consider the question of price. 
I know this is entirely different from Mr. Cooper’s instructions, and that it would be 
useless to spend detailed investigation upon plans which are very expensive in price, 
but Mr. Lindenthal reviewed the matter from an engineer’s standpoint, and having 
taken such unusual pains with the design and estimate felt that he was in a measure 
being slighted. 

Mr. Cooper advises that he will finish about May Ist. 

I think it of the utmost importance to see you some time before that date, and 
write to ask if you will not come to New York. Cooper also advised me that he had 
no authority to receive any revised bids for possible reduction in suspension; -bridge 
wire and I think this entirely proper. It seems to me, however, that you should have 
all of these bids in your hands at once and I will be prepared to submit ours when 
you come to New York. 

Please let me know at once and by wire when you will be in New York. 


Yours truly, 


JNO. STERLING DEANS, 
: Chief Engineer. 
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EXHIBIT No. 75g. 
| Sept. 14, 1899. 
Hon. S. N Parent, 
President the Quebec Bridge Co., 
Quebec, Que. 


My Dear Sir,—We have had repeated interviews with bankers. Drexel & Co., of 
Philadelphia, and they have evinced such an interest in the Quebec bridge, and the 
business has reached such a stage that we felt it necessary, in order to come to a final 
understanding, to have you meet them in Philadelphia to-day to discuss details, with 
which we were not familiar, and which it was necessary to discuss with some one in 
authority from your board. I therefore wired you asking for such an interview, and 
received reply from Montreal as follows :— 

‘Jno. Sterling Deans,—Just received telegram repeated by Secretary Barthe. 
If you think there is hope for understanding with bankers interview may be held 
Philadelphia Tuesday next if agreeable; will extend option accordingly. Meanwhile 
wire me Place Viger Hotel, Montreal, what banker desire, about the amount of bonds 
to issue, rate of interest and period of maturity of same.—S. N. Parent.’ 

To this I replied as follows:— 

‘Hon. 8S. N. Parent, Montreal, Canada: As you could not attend meeting to- 
morrow, have arranged for meeting with bankers next Tuesday, September 19, under- 
standing our option will be extended accordingly. Have written you details at Quebec. 
—JNo. STERLING DEANS,’ 

We had a meeting with Drexel & Co. yesterday and arranged for a meeting with 
you next Tuesday, September 19. We trust you can reach Philadelphia about noon 
on that day. If you will wire me the train you will take from New York, I will 
meet you at the station in Philadelphia and take you direct to our office at 410 
Walnut street. 

We understand from your message that our option is extended, in order that 
interview with bankers can take place and the details which will then be discussed 
finally considered. 

Yours truly, 


JNO. STERLING DEANS, 
Chief Engineer. 


EXHIBIT No. 75h. 
November 28, 1899. 
Hon. S. N. PARENT, 
President the Quiebec Bridge Co., 
Quebec, Canada. 


Dear Sir,—As I wired you briefly this morning, we have been in communication 
with the bankers, both Drexel & Co., Philadelphia, and J. P. Morgan & Co., New 
York, and find there is no change in their original purpose to visit Quebec 
at the earliest possible date. Mr. Spencer, formerly the engineer and railroad 
expert of J. P. Morgan & Co., and now the president of the Southern Railway, 
was absent in the South when you had your interview with Mr. Coster in New York; 
he is still absent, but is expected home about December 1. You will agree with us 
that these bankers are undoubtedly the best and most reliable in the United States, 
and it appeared to us it would best conserve the interests of the Quebec Bridge Co., 
as well as our own, to deal strictly and solely with them; we have therefore made 
no effort to place the business elsewhere. It is quite impossible for concerns of this 
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magnitude to so arrange their varied interests as to permit important members to 
be absent for several days on short notice. We have not thought it wise to show any 
undue anxiety on our part or on the part of the Quebec Bridge Co., but have been 
constantly on the watch to urge prompt action where (when?) we thought it advisable. 
I appreciate fully the urgency, from your standpoint—but think the government 
should appreciate that through their insistence we lost at least two months’ time and 
- neceived a setback which has taken much labour and time to overcome. Considering 
the time our whole force has been at work we have accomplished considerable and I 
have no reason to change my opinion that if the business is left with us we will 
arrange to build your bridge in a satisfactory manner to all concerned. I am willing 
to go to Quebee or Ottawa with a representative of the Engineering Contract Oo., 
and explain our present position more fully if you so desire. I trust you will find it 
possible to wait until Drexel & Co. visit Quebec. We can then decide immediately. 


Yours truly, 
JOHN STERLING DEANS. 


EXHIBIT No. 75i. 
(Personal). February 2, 1900. 


Dear Mr. Hoare.—Yesterday Mr. Geo. B. Burbank, engineer of the National 
Contracting Company, called at our Philadelphia office. He stated he had’ just 
returned from Quebec, where he had spent a week in connection with the Quebec 
bridge. He said he had discussed the business with Mr. Parent, Price, Dobell and 
others; had dined with them, &. Mr. Parent advised him that the Phenix Bridge 
Company had the contract for the construction of the bridge, and he must see us. He 
appears to wish to assist in the financing and attend to the substructural part. Mr. 
Reeves thought possibly it would be advisable for me to make a trip to Quebec; in 
meantime I thought I would write you a personal letter and inquire whether Mr. 
Burbank made any special offer or suggestion, whether he is well known to any of 
the directors and whetner it would be advisable to cultivate him. Please write me 
a personal giving me any information you may obtain. 


Yours, &e., 


JOHN STERLING DEANS. 


EXHIBIT No. 75}. 


(Letter headed Quebec Bridge Co.) 
Quesec, April 21, 1900. 
jur. J. S. DEANS, 
Phenix Bridge Co., 
Pheenixville, Pa. 


Dear Sir,—I am instructed to confirm you the telegram which was sent this 
morning by the president, as follows :— 
‘April 21st, 1900. 
J. S. DEANs, 
Phenix Bridge Co., 
Phenixville, Pa. 


Agreement made in New York April 12th, approved by board. Proceed with 
plans immediately so as to enable us to order steel for anchorage piers upon approval 
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of same. Arrangements made with Davis. You can confer with Cooper and Hoare 
re plans.—(Signed) S. N. Parent, Pres. Q. B. Co. 
rT also beg to enclose copy of resolution adopted by the board of directors this 
morning. 
Yours truly, 


ULRIC BARTHE, 
Secretary. 


EXHIBIT No. 75k. 
April 14, 1900. 
Hon. S. N. Parent, 
President, Quebec Bridge Co., 
Quebec, Canada. 


Dear Sir,—In view of the extreme importance of avoiding delay on your work, 
which we all appreciate, I write to ask you to kindly wire us when our recent agreement 
has been approved by your board and they have decided to order the metal work of 
anchorages. 

We understand that in all engineering matters we are to receive our instructions 
from Mr. E. A. Hoare, your engineer, and that he works under authority from your 
board. Please advise if we are correct in this. 

Further, we understand that all of our detailed plans of the structure, including 
sections, &c., must have the approval of Mr. Theo. Cooper, consulting engineer, 35 
Ercadway, New York, N.Y. Please advise us if we are correct in this. 

I write you on these matters in advance of receiving your instructions to proceed, 
that there may not be the least delay in knowing how to proceed. 


Yours truly, 


JNO. STERLING DEANS, 
Chief Engineer. 


EXHIBIT No. 76. 


Extracts from Phenix Bridge Company’s letter book No. 2, Quebec Bridge Com- 
pany, February 238, 1905, to July 19, 1907. 


EXHIBIT No. 76a. 
July 8, 1905. 
Mr. C. W. Hupson, 
Assistant Engineer, the Phenix Bridge Co., 
Quebec, Canada. 


Dear Sirn,—We are sending to-day to Mr. Shoemaker complete instructions and 
plans for repairing the chord which was damaged in unloading at storage yard. You 
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will please read over carefully these instructions, and after becoming familiar with 
- same explain to Mr. Hoare what we propose to do to put this chord in first class shape. 
You will please say to Mr. Hoare that both ‘Mr. Szlapka and yourself have carefully 
looked into the matter, and when the repairs are made the chord will be entirely satis- 
factory. We have no doubt Mr. Hoare will have no objection to the method, but think 
best to have it explained to him in careful detail before the work is done. 


Yours truly, 


JNO. STERLING DEANS, 
Chief Engineer. 


EXHIBIT No. 76b. 
July 21, 1905. 


Mr. E. A. Hoare, 
Chief Engineer, Quebec Bridge and Railway Co., 
Quebec, Canada. 


Dear Sir,—Mr. Szlapka saw Mr. Cooper yesterday, and he is entirely satisfied 
with our method of splicing angles of chord 9 in Chaudiére yard, and I have to-day so 
advised our foreman and have instructed him to exercise care to see that the work is 
done in a thorough and careful manner. 


Yours truly, 


JNO. STERLING DEANS, 
Chief Engineer. 


EXHIBIT No. 76c. 
July 21, 1905. 


C. W. Hupson, Esq., 
Assistant Engineer, the Phenix Bridge Co., 
Quebec, Canada. 


Dear Sm,—Referring to your letter of July 19, and that portion of it covering 
the handling of chords 7, 8 and 9. We have noticed that the lines in one position of 
handling bear against the strut, but have not figured that it was of very serious 
moment. We will be pleased to hear from you after you have looked into the matter 
further. 

Yours truly, 


JNO. STERLING DEANS, 
Chief Engineer. 
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August 18, 1905. 
A. B. Mituiken, Esq., 
Superintendent Erection, the Phenix Bridge Co., 
Quebec, Canada. 


Dear Sir,—Replying to your letter of August 16. 

We wired you this morning, ‘ Upper connection plates for laterals not required at 
present. Fill two-thirds of the holes with bolts whenever possible.’ 

Please understand that while the anchor arm is supported by falsework, the lower 
laterals do not carry any wind stresses whatever, all these stresses travelling from 
trusses direct to wooden and steel falsework. It is, therefore, only a matter of con- 
venient erection when you put these laterals in before you commence to erect the 
cantilever arms. 

As regards the number of bolts for connections, we will not send you a diagram, 
as in all cases whenever possible it will be satisfactory to fill two-thirds of the holes 
with bolts. But in the connection of stringers to floorbeams this number should not 
be decreased, always remembering that the bolts when entered should only be driven 
so as to leave the lower chord sections in their final camber position without closing 
the gaps in chord sections shown on our erection diagram. 

We understand that you will confer with Mr. Deans regarding elevations for 
north anchor arm falsework, and the advisability of having an outside party take these 
measurements. 

We have advised Mr. Davis as regards return of check from Grand Trunk, for- 
warding Mr. Pullum’s letter to him, with the request that same be returned to you. 


Yours truly, 
THE PH@NIX BRIDGE CO. 


EXHIBIT No. 76i. 
QuEBEC, CANADA, 8-19-05. 
Hon. 8. N. Parent, 
Pres. the Q.B. and Ry. Co., 
Quebec, Canada. 


Dear Sir,—The progress we are now making on the erection of permanent metal 
of the bridge is such, that it will reach a stage by the middle of next summer when it 
will be absolutely essential to the further progress of the work, we be ready to deliver 
material at storage yard, at grade, at north approach to the bridge. 

To be able to do this it will be necessary that the short connection between the 
north end of bridge and the Canadian Pacific Railway be started immediately. 

While the length of this connection is short, it involves much heavy work, which 
will take time to construct. The matter is so serious I have felt it necessary to bring 
it to your particular attention. 

If this connection is not completed by the above time, say about July, 1906, it will 
undoubtedly result in delaying the completion of the bridge a year, and this will 
involve large interest charges and the disorganization of our forces, which would take 
months to get in efficient shape again. 

I sincerely trust it will be possible to get the approach work under way at once. 


I remain, 
Sincerely yours, 


J. S. DEANS. 
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EXHIBIT No. 76). 
(Telegram.) 
QUEBEC, QUE., 10-24-05. 


J. S. Deans.—Intended writing you about riveting lower chords anchor arm but 
overlooked it. Amended erection instructions from your office states that lower chords 
are to be riveted before work is carried beyond main pier; this is contrary to first 
instructions; it is a puzzle to us. We have referred it to Cooper. Please reply. ' 


EK. A. HOARE. 


(Telegram.) October 25, 1905. 


E. A. Hoare, 
Chief Engineer, Quebec Bridge and Ry. Co., 
Quebec, Canada. 


The field has authority to rivet chords when the bearing surface are in perfect 


contact. 
JNO. STERLING DEANS, 


EXHIBIT No. 76k. 


Mr. E. A. Hoar, October 25, 1905. 
Chief Engineer, Quebec Bridge and Ry. Co., 
Quebec, Canada. 


Dear Sir,—Confirming telegram of this morning as follows :~ 

The field has authority to rivet chords when the bearing surfaces are in perfect 
contact.’ 

You will readily appreciate that the action of the several sections composing the 
lower chords in the anchor arm, will fix the time when riveting can take place and when 
each pair of chords are in complete contact over the entire surface of the bearing, it 
will then be a proper time to do the riveting. We will have the opportunity of dis- 
cussing this matter with you personally before any material amount of riveting is 
done and certainly before any riveting is done outside of the end horizontal chords. 


Yours truly, 


JNO. STERLING DEANS, 
Chief Engineer. 


EXHIBIT No. 76 1. 
(Telegram. ) EtrcHEMIN, QUE., 11-22-05. 


Jno. S. Deans,—We have closed this year’s erection at 3 o’clock this p.m. by com- 
pleting the erection of the third double panel of south anchor arm. 


A. B. MILLIKEN. 
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Mr. E. A. Hoare, November 24, 1905. 
Chief Engineer, Quebec Bridge and Ry. Co., 
‘Quebec, Canada. 


Dear Sir,—I beg to advise you that Mr. Cudworth has finally agreed to remain 
with us during the winter, we giving him a certain time off at the beginning and a 
certain time off at the end of the winter when you will have one of your representatives 
remain at site. This time will be arranged between Mr. Cudworth and your represen- 
tative. 

Mr. Milliken has wired me since my return to Pheenixville that the 6th panel of 
south anchor arm was erected, complete and the work stopped for the winter, on the 
afternoon of November 22. I know from your expressions to me, that you feel we 
worked as long as it was possible to conduct it with safety. 

Since the approach reached the south side of the bridge on July 8, 1905, we have 
pushed the erection with all possible energy and have not been delayed by the want of 
any material, or the want of any labour. We, therefore, feel we have accomplished 
everything it was possible to do in the remaining portion of the season of 1905. What 
we did accomplish indicates clearly, that if we had had the full season for work, we 
could have erected, at least, this season, the metal work complete to the south main 
pier, including the centre posts, which was in accordance with our original programme 
for erection. 

As I have written you before, I fear this delay will prevent us completing the 
south half of the entire structure next season, although we shall make an earnest effort 
to do this. If we do not accomplish it, as you undoubtedly understand, it will mean an 
additional working season at great additional expense to us, and of course additional] 
expense to your company in interest charges, &c. 


Yours truly, 


JNO. STERLING DEANS, 
Chief Engineer. 


EXHIBIT No. 76n. 


Hon. 8. N. Parent, - November 24, 1905. 
Chairman Transcontinental Railway Commission, 
Ottawa, Canada. 


Dear Sir,—I was very sorry to miss you during my recent trip to Quebec. I 
desired particularly to talk with you in connection with the approach to the north 
side of the bridge. This is a most important matter. I have had no word from you 
since my letter on this subject of August 19, 1905. There should not be any delay 
in starting the construction of this north approach. I understand a portion of this 
approach will consist of a large metal viaduct, and I know from the present congested 
state of the metal market that it will need all the time between now and next summer 
to design, construct and erect this structure. Will you kindly advise me what pro- 
gress is being made in this connection. I can call to see you at Ottawa to discuss 
the matter personally at any time you may name. 


Yours truly, 


JNO. STERLING DEANS, 
Chief Engineer. 
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EXHIBIT No. 76p. 
December 26, 1905. 
E. A. Hoarsg, Esq. 
Chief Engineer, Quebec Bridge and Railway Co., 
Quebec, Canada. 


Dear Mr. Hoare.—Referring again to the north approach to the bridge and the 
metal viaduct which will be required, I desire to impress upon you the necessity of 
placing the order for this material. I know personally that all of the important bridge 
‘companies in the United States are sold out completely for 1906, and all of the steel 
mills are practically in the same condition. We have kept ourselves in control to take 
care of just such urgent pieces of construction. If you think there is any prospects 
of our doing the work, we should know it promptly. Will you kindly let me hear 
from you by return mail. When Mr. Davis was last here, here he asked me to send him 
a price, but I have not done this, as I wanted the matter to get into more definite 
shape. 

Wishing you the compliments of the season, 


Yours truly, 


JNO. STERLING DEANS, 
Chief Engineer. 


EXHIBIT No. 76s. 
(Telegram.) 
QUEBEC, February 10, 1906. 
Mr. D. REEVES. 


The Dominion government may call upon this company at any moment for the 
final estimates to complete the bridge over the St. Lawrence river, as a reorganization 
may take place very soon. Figures of this kind must be correct and cover everything 
required to complete the bridge ready for traffic, because after the next deal there will 
be no second opportunity to ask for funds. Your estimated weight of metal omitting 
the short end spans amounted to 29,736 tons, which figures were given to the govern- 
ment as being sufficient to cover the entire bridge, which at the time I thought insuffi- 
cient. I was, however, assured that the figures were ample. To show that they were 
not I have already returned for payment over 29,000 tons, which do not include sus- 
pended span and some portions of cantilever arms. Will you please have this thor- 
oughly investigated and the correct tonnage figured out to complete the bridge sub- 
divided according to schedule prices. 
E. A. HOARE. 
For Mr. W. H. R. and P. B. Company—2/12/06. 


EXHIBIT No. 76t. 
February 17, 1906. 
Tueo. Cooprr, Esq., 


Consulting Engineer, 
45 Broadway, New York, N.Y. 


Dear Sir,—As reported to you by Mr. Edwards, chord 8R on cantilever arm was 

faced at long end %4” out of square, so that while one rib is of the exaet length, the 
other three are short, the outer rib being short %4”. 
154—vol. ii—33 - 
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There are two methods of correcting this error :— 

1st.—We might reface the chord, so that the end will be square and the long sec- - 
tion will be %4” short. This method would cause bending on the hanger to the amount 
of %4”, as the stringers in this panel are fixed at both ends. The end of the cantilever 
arm would drop about 3” owing to the short panel. 

2nd.—We might reface the chord, making the section say 4” short, and replace 
this material by a filler securely doweled to each rib and to the exact shape of each 
rib. This would preserve the panel of the exact length. 


I am inclined to believe that the second method is preferable, and if you agree 
with me, I will permit the shops to proceed with this method of correction. Please 
advise us as early as possible, as the shops are anxious to finally complete the chord. 


Yours truly, 


THE PH@NIX BRIDGE CoO., 
Per P. L. SzuapKa. 


EXHIBIT No. 76u. 
(Telegram. ) 


QUEBEC, Mar. 28/06. 
Mr. Daviy Reeves—P. B. Company. 


When will you be able to let me have the figures of the total weight of metal for 
Quebee bridge when finished, as requested in my letter of February 10? I fear I may 
be called upon any day for this information. 


EK. A. HOARE. 


EXHIBIT No. 76v. 
April 28, 1906. 
Hon. S. N. Parent, 
President, Quebec Bridge and Railway Co., 
Care Transcontinental Railway Commission, 
Ottawa, Canada. 


Dear Sir,—I understand the Cap Rouge viaduct has been finally awarded to the 
Dominion Bridge Company. I trust this contractor, and also the contractor for the 
rock-cut and grading on the approach to the bridge will be impressed with the great 
importance of the early completion of this approach. Unless it is put in shape to 
receive materials this year, it will undoubtedly mean a year’s delay in the construction 
of the bridge. Our own field programme will be so seriously affected by the date of 
completion of this approach that it will be necessary for us to have a conference with 
you at an early date. If you do not find it possible to visit us in the meantime, I will 
arrange to see you, with our Mr. Milliken, about May 15. Kindly advise if you will 
be in Ottawa or Quebec at that time. 


Yours truly, 


JNO. STERLING DEANS, 
Chief Engineer. 
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EXHIBIT No. 76x. 
(Telegram. ) 
June 8, 1906. 
A. B. MILuIKen, 
Etchemin, Quebec, Canada. 


Advise Mr. Scheid] to remain at bridge until centre posts fully connected. I 
assume you have come to agreement with him regarding riveting and discussed present 
elevation of panel points and open joints of all members as far as erected and the 
final plans for temporarily holding points at main strut connection, answer. 

JNO. STERLING DEANS. 


A. B. MILuiKen, 
Etchemin, Quebec, Canada. 


Referring to Norris’ personal letter to you, have drillings sent him immediately 
and match mark each package of drillings and rods so there will be no uncertainty 


about identification. Answer. 
JNO. STERLING DEANS. 


EXHIBIT No. 76y. 


E. A. Hoare, Esq, 
Chief Engineer, Quebec Bridge and Railway Co., 
Quebec, Canada. 


Dear Sir,—Field painting—I am rather surprised at your letter of May 7 in 
connection with painting. The matter has been referred to Mr. Milliken, and when we 
come to Quebec within the next week we will take the matter up and settle it properly 
at that time. I wish you would have your inspectors be prepared to point out in detail 
the parts which have not been cleaned and painted properly by our men. 


Yours truly, 


JNO. STERLING DEANS, 
Chief Engineer. 


EXHIBIT No. 77 


Being a continuation of extracts from Phenix Bridge Company’s letter book No. 2, 
Quebec Bridge Company, covering the period from July 3, 1906, to January 2, 1907. 


EXHIBIT No. 77a. 
E. A. Hoars, Esq., July 3, 1906. 
Chief Engineer, Quebec Bridge and Ry. Co., 
Quebec, Canada. 


Dear Sir,—Painting inaccessible parts—Replying to your letter of June 29th, as 
I understand the consulting engineer’s wishes he desires that we arrange for those 
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parts of the work which are not readily accessible for hand-painting, a proper size hole 
to receive a nozzle of a paint spraying machine and this we will arrange to do. It 
would seem advisable not to locate this hole definitely until after the erection, as it 
can then surely be placed in the most desirable location. If your representative will 
keep a diagram, indicating at each point where a special provision for painting must 
be made and hand this diagram to our representative at site, it will surely receive 
attention and you may give yourself no further anxiety on this point. 


Yours truly, 


JNO. STERLING DEANS, 
Chief Engineer. 


EXHIBIT No. 77b. 
_E. A. Hoare, Esq,, July 9, 1906. 
Chief Engineer, Quebec Bridge and Ry. Co., 
Quebec, Canada. 


Dear Sir,—Yesterday, July 8th, was the anniversary of the completion of the 
track to the south end of the Quebec bridge, making it possible for us to deliver 
material and start the erection. We have therefore completed one full working season 
on the erection. 

Last Saturday we had the complete south anchor arm erected, and the first panel 
of chords with the first story of web members in place in the cantilever arm ; demon- 
strating that our original estimate that the bridge could be erected in four full work- 
ing seasons was correct. 

The loss of the time up to July 8th of last year it is now plainly seen was very 
serious. We are hoping to make up for at least a portion of this loss, by using an 
additional traveller for erecting the last single panel of the south cantilever arm, and 
the south half of the suspended span. By using this additional traveller, although it 
means much additional cost to us, we will be able to be working on both sides of the 
river at the same time. 

If we are able to keep our present program, we should have the south cantilever 
arm erected, with the exception of the last single panel, and the new traveller in place 
ready to erect the balance of the material, and the large traveller at least partly 
removed and transferred to north shore, before we are compelled to close down this 
season, 

Yours truly, 


JNO. STERLING DEANS, 
Chief Engineer. 


EXHIBIT No. 77c. 
August, 20, 1906. 
A. B. Mitiiken, Esq,, 
Supt. Erection, the Phenix Bridge Co., 
Quebec, Canada. 


Dear Sir,—Field corrections—I have your letter of August 17, and I quite agree 
with your criticisms in connection with the replies which you receive from these 
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reports. It is distinctly understood with the Engineering Department and your own 
department here, that each department must reply direct to the corrections for which 
they are directly responsible. You will have to allow for the next several weeks some 
delay in the engineering department in passing upon and replying to your field correc- 
tions. They will not eventually be neglected and they will be taken up in order and 
answered in detail, but now every moment of Mr. Scheidl’s time is demanded by the 
urgency of the shop plans of the end of the cantilever arm and the small traveller. 
As soon as these are out of the way you will hear from all field corrections which have 
not been replied to. I trust this is satisfactory. 


Yours truly, 


JNO. STERLING DEANS, 
Chief Engineer. 


EXHIBIT No. 77d. 


A. B. MILuiken, Esa., August 22, 1906. 
Supt. Erection, the Phenix Bridge Co., 
Quebec, Canada. 


Dear Sir,—Steel bents—I am at last able to write you definitely in connection with 
the release of the first tower, or two complete bents adjoining the anchor pier. The 
designing office has carefully checked over the reactions from actual weights of mem- 
bers and find that these two complete bents may be removed when six single panels of 
cantilever arm are erected and the traveller standing in position ready to raise the 7th 
single panel. 

We figure therefore that you will be able to take down these bents the latter 
part of September or early in October, provided you have reasonably good weather. 
It would appear therefore as if you could rush the work on the north shore. You will 
receive this advice as to the removal of the towers in the regular way from Mr. Scheid], 
as a page in his blue print book of erection notes. 

I send the above in advance for your information. 


Yours truly, 


JNO. STERLING DEANS, 
Chief Engineer. 


EXHIBIT No. 77e. 
(Personal. August 28, 1906. 
E. A. Hoare, Esq. 
Chief Engineer, Quebec Bridge & Ry. Co., 
Quebec, Canada. 


Dear Mr. Hoare,—I thank you for your letter of August 15th, giving me some 
information in conndction with the C.P.R. viaduct. I will look into this matter 
further. 

Concerning our monthly estimates, the officials in Ottawa evidently do not clearly 
understand our contract. From an examination of the schedule in contract, it is 
quite clear that the item for metal erected meant metal erected and bolted. The 
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last item metal erected and painted complete, means riveting and painting, finishing 
our feontract. 

The 15 cents or $3 per ton in this last item is more than sufficient to paint and 
rivet the entire structure. 

When you bear in mind that we are now painting a very considerable portion of 
the structure and are also following up the riveting and are making no claim for 
either of these two items month by month, you will see that the government is amply 
protected and without any consideration of the reserve of $100,000, &ec. 

We cannot, therefore, accept this deduction of $1.50 per ton, as it would be a 
distinct departuxe from the terms of our feontract. 


Yours truly, 


JNO. STERLING DEANS, 
Chief Engineer. 


EXHIBIT No. 77f. 
August 23, 1906. 
THEODORE CooPER Esq., 
Consulting Engineer, 
45 Broadway, New York, N.Y. 


Dear Sir,—Drawings sent you this morning for your examination and approval 
complete panel No. 9 cantilever arm, Quebec bridge. The writer will call on you in 
the course of the next few days to explain some of our details based on the different 
method of erection lately decided upon. As shown on one of our blue prints sent to 
lyou, we expect to take down the large traveller in its position on plan, and finish the 
remainder of the south half of the bridge with a small traveller, supported on the 
top chord. This small traveller is by far lighter than the large traveller, consequently 
the total stress in the two end upper panels of the cantilever arm are only 5,000,000 
pounds instead of about 7,000,000 lbs., as originally shown on our stress sheet. This 
explanation will, no doubt, enable you to check our detailed drawings and return 
same with your approval. 

Yours truly, 


THE PHG@NIX BRIDGE CO., 
Per P. L. SzpapxKa. 


EXHIBIT No. 77¢. 
FE. A. Hoare, Esq., 
Chief Engineer, Quebec Bridge & Ry. Co., 
Quebec, Canada. 


Dear Sir,—Your letter of August 27th is scarcely reassuring. When we were 
last in Quebee we understood you to say that you were receiving reports from your 
inspectors weekly, indicating that the Dominion Bridge Company were receiving 
their materials regularly and satisfactorily, and that they had started the shop work. 
We had supposed with these reports before you, you could judge as to the progress 
which had been made and also as to the probable progress which would be made in 
the future. Your letter also does not advise that you have come to a definite con- 
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{clusion in connection with the character of the foundations of Cap Rouge viaduct, 
and that the work on these foundations is actually under way. The trouble which you 
speak of in connection with the cement we assumie refers to the pedestals of the 
viaduct and not to the river piers. 

Will you not kindly advise us more in detail, so that our people will be better 
assured that the money which we are now expending will not be put out unnecessarily. 
Kindly let me hear from you promptly and oblige. 


Yours truly, 


JNO. STERLING DEANS, 
Chief Engineer. 


EXHIBIT No. 77h. 
September 20, 1906. 
A. B. Mituixcen, Ese., 
Supt. Erection The Phenix Bridge Co., 
Quebec, Canada. 


Dear Sir,—Referring to your telegram advising that the blocking was still tight 
under trusses of anchor arm adjoining main river pier, we beg to advise that this 
condition is probably due to the falct that the points in general toward the anchor 
pier are low and this you will see has a tendency to increase the weights on bents 
adjoining the main river pier. It would be well to block up all points toward anchor 
pier up to or even slightly above the elevations fixed for connection. If this is done 
we believe you will find that the bent immediately adjoining the river pier has been 
released of its weight, even in the present condition of erection of the cantilever arm. 

Please report promptly as possible. 


Yours truly, 


JNO. STERLING DEANS, 
Chief Engineer. 


EXHIBIT No. 771. 
September 21, 1906. 
A, B. MiturKcen, Esq., 
Superintendent Erection, the Phenix Bridge Co., 
Quebec, Canada. 


Dear Sir,—At the meeting in Philadelphia yesterday, I was requested by Mr. 
Reeves to ask you for a particular and detailed report in connection with the bolting 
of joints for trusses, laterals and floor. Mr. Reeves has felt that in view of the 
riveting being done at various points it is possible that some joints have not been left 
in the exact condition required by the instructions from the office. Will you therefore 
have Mr. Birks go over the joints, beginning with the anchor arm end of truss and up 
to and including last cantilever panel erected, and report in detail, that he has exam- 
ined and found joints and connections bolted and riveted in exact accordance with the 
instructions of the office. Do not wait in sending this report until all connections 
have been examined, but make reports as fast as any complete panels have been 
inspected. 

Yours truly, 


JNO. STERLING DEANS, 
Chief Engineer. 
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EXHIBIT No. 77j. 
September 29, 1906. 
A. B. MILLIKEN, 3 
Etchemin, P.Q., Canada. 


Blocking up falsework to fixed elevations will certainly release weight from steel 
bents ten, nine and eight, and, if so, they can be removed in order, and before bent 
seven is clear. This would advance your securing grillage, at least, ten days. 


JNO. STERLING DEANS. 


EXHIBIT No. 77k. 
(Telegram. ) 
ETCHEMIN, QuE., October 38, 1906. 
JOHN STERLING DEANS. 


Bent ten clear of anchor arm; could not complete jacking to-day for releasing bent 
nine and eight; will wire to-morrow; hurry bridgemen here. 
A. B. MILLIKEN. 


EXHIBIT No. 771. 
(Telegram. ) 
ETCHEMIN, QUE., October 4, 1906. 
A. B. MILLIKEN, 
Quebec, Canada. 


Remove camber plates from bents nine and eight until points swing clear; we 
think this will require about three-quarters inch more. 


PHOENIX B. C. 


ETcHEMIN, QUE., October 4, 1906. 
Ess A50, 


Bent ten free, nine and eight lowered three-eighths below grade elevation for 
erecting and are still very tight; shall we take out camber plates until trusses swing 
clear on bent nine and eight. Answer. 

A. B. MILLIKEN. 


EXHIBIT No. 77m. 
October 6, 1906. 
Mr. A. B. MILuiKen, 
Superintendent of Erection, the Phenix Bridge Co., 
New Liverpool, P.Q., Canada. 


Dear Sir,—Mr. McLure has reported to Mr. Cooper some matters in connection 
with ‘Up-3’ post. He finds it bent out of line in one or two places. Mr. Edwards 
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learned of this through Mr. Cooper, and then wrote Mr. McLure to ask why the P. B. 
Co. did not report this matter to their office. Mr. McLure has written that, ‘the 
P. B. Co. knew nothing about it.’ It seems strange that any serious matter would be 
overlooked by our men, and we would like to have a report from you. 

We are very much pleased to learn that panel points 10, 9 and 8 are swinging 
clear. We assume that you have a record of the amount of packing which you took 
out of these points before the truss swung clear. We wired you this morning, asking 
that you take the elevation of the lower chord points at these panel points, and also 
the leaning of the top main post, before the traveller is moved ahead. We think that 
this information, in connection with the amount of packing which was removed and 
your last field report, will give us some valuable information and probably be of advan- 
tage to us in arranging the blocking elevations on north side. 


Yours truly, 


JNO. STERLING DEANS, 
Chief Engineer. 


EXHIBIT No. 77n. 
October 8, 1906. 
A. B. MitirKen, Esq., 
Superintendent of Erection, the Phenix Bridge Co., 
Quebec, Canada. 


Dear Sir,—Replying to your letter of October 6, enclosing a communication to 
you from Mr. McLure of October 5, 1906. 

I was not in the least surprised at yous astonishment in receiving such a letter 
as the proposed supervision of your actions does not carry with it a single atom of 
responsibility. 

The instructions sent from this office, which are referred to as the ‘ original 
instructions,’ were decided upon, as you know, after the most careful consideration of 
each department of the company interested. We cannot hope in work of this unusual 
character to avoid the necessity of changing these ‘original instructions.’ I shall 
expect you to act upon instructions received from this office with the same alacrity 
and without question as you do on any other work in the field. In fact at Quebec it 
is even more necessary there should be only one source of these instructions. 

If at any time you are doing what is not considered proper, the request for the 
change must come through Phenixville. We know that Mr. Cooper did not intend 
that any instructions in connection with erection should be given to you from his 
office, and that his letter to Mr. McLure was simply giving his views and ideas as to 
how the work should proceed, which views were no doubt given in considerable detail, 
in view of Mr. McLure’s lack of experience. 

JT return Mr. McLure’s letter. 

Yours truly, 


JNO. STERLING DEANS, 
Chief Engineer. 


EXHIBIT No. 770. 
(Telegram. ) October 16, 1906. 
‘A, B. MILLIKEN, 
Etchemin, P.Q., Canada. 
‘Relieve points four, five, six and seven, so they just bear, then relieve and 
reniove tower adjoining anchor pier and report. Your letter thirteenthPuenix 
Brice Co. 


, 
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EXHIBIT No. 77p. 


October 22, 1906. 
N. R. McLurs, Esq, 


New Liverpool, P.Q., Canada. 


Dear Sir,—I am mulch pleased to receive your letter of October 17th. 

The letter which Mr. Milliken forwarded to me was worded in such a manner as 
to lead Mr. Milliken to believe that you were giving him definite instructions and 
orders. I now see that this was not the case. It is our intention and desire that you 

should be posted as to every move which we make in connection with the erection of 
this bridge and that every facility be given you to make proper reports to your 
superiors, and I have never understood before, that you had experieuced any trouble 
in securing this information and in being posted as to what we proposed to do. If at 
‘any time you feel you are not being properly advised, or have the least trouble in 
securing desired information, if you will kindly take up the matter with Mr. Milliken, 
I believe you will be entirely satisfied and secure what you desire. I expect to be in 
Quebec the latter part of this week and will be pleased to discuss the matter further 
with you. 

Yours truly, 


JNO. STERLING DEANS, 
Chief Engineer. 


EXHIBIT No. 77r 
(Telegram. ) 


November 7, 1906. 
B. A. YENSER, 


Etchemin, P. Quebec, 
Canada. 


If bents four and five are not clear cut out blocking and lower them until they 
swing clear as soon you can spare men; answer.—J NO. STERLING DEANS. 


(Telegram. ) 
November 7, 1906. 
B. A. YENSER, 
Etchemin, P. Quebec, 
Canada. 


Until cantilever arm is connected wire us every night progress made and con- 
dition work and weather; answer.—JNo. STERLING DEANS. 


EXHIBIT No. 77s. 
(Telegram. ) 


November 8, 1906. 
B. A. YENSER, 


Etchemin, P. Q., Canada. 
Your message to-day lower panel points four and five to swing entirely clear. 


PHenix Bripce CoMPANy. 


le ies i 
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ETcHEMIN, QUEBEC, 11-8-’06. 
PabaGe: 


Panel points anchor arm four R and L and five L has a slight bearing; all 
other points are swinging Jclear; shall we lower points to swing entirely clear.—B, A. 
YENSER. 


bi EXHIBIT No. 77t. 
(Telegram.) 
ETCHEMIN, Qusg., November 12, 1906. 
Phenix Bridge Company. 


Wind sixty miles east deflections P one cantilever post two inches west from 
normal,—B. A. YENSER. 


EXHIBIT No. 77u. 


(Statement. ) 
November 14, 1906. ' 


On October 28, 1906, the undersigned visited Mr. E. A. Hoare, chief engineer 
Quebec Bridge and Railway Company, and discussed with him the probability of the 
north approach to bridge being ready to handle our metal in the early spring of 1907 
‘as promised. He advised it was his opinion that the approach would not be ready 
until the latter part of 1907, and suggested that we see Mr. M. P. Davis, the con- 
‘tractor. 

We then drove out to see Mr. M. P. Davis, and had a long talk with him on the 
subject, and he finally advised us that in his belief the masonry of Cap Rouge via- 
duct would not be ready before September 1, 1907, and after that date it would be 
necessary for the Dominion Bridge Company to erdct the two towers and river span 
of this viaduct, and this would make the date when approach would be ready to 
handle our materials not earlier than October 15, 1907. 

We expressed our sincere regret at this condition of affairs and advised him that 
it entirely upset our plans and would put us to much expense as we had been working 
toward starting the erection of the north anchor arm early in the spring of 1907, based 
on the promises made to us by himself and Mr. Parent that the north approach would 
be ready to handle materials not later than May 1, 1907. The present condition of cur 
work was sufficient evidence that we were in a position to do this. 

After leaving Mr. Davis we saw Mr. Hoare later in the evening and explained ta 
him the result of our interview. We told him it would be necessary for some one to 
put the Phenix Bridge Company right before Sir Wilfrid Laurier and Mr. Parent. 
as we had given them our promise to exert every effort to complete the bridge in 1908, 
and had spared no expense to this end and were in a position to do so. Mr. Hoare 
expressed himself as entirely agreeing with us in this particular and that the delay 
would be one for which we were not responsible and he would have it clearly understood 
with above parties. 


JNO. STERLING DEANS 
A. B. MILLIKEN. 
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EXHIBIT No. 77v. 
November 14, 1906. 
E. A. Hoareg, Esq., 
Chief Engineer, Quebec Bridge and Railway Co., 
Quebec, Canada. 


Dear Sir,—When last in Quebec you advised you expected to visit Phcenixyille 
during the present month. As it is necessary for us to have a conference with you on 
several important matters, I write to ask when we may expect you here. Mr. 
Parent, you will remember, promised to make us a visit during this fall, and we trust he 
will be able to accompany you. It is specially desirable that he should see the present 
condition of our works here. , 

Yours truly, 
JNO. STERLING DEANS, 
Chief Engineer. 


EXHIBIT No. 77w. 


(Telegram. ETCHEMIN, QuE., November 26, 1906. 
JOHN S. DEANS. 


All metal panel no. one placed for this season removing (rigging) from traveller 
one lower section yet to remove bents eight and nine. 


A. B. MILLIKEN. 


EXHIBIT No. 77y. ' 
December 27, 1906. 
Mr, THEODORE COOPER, 
Consulting Engineer, 
New York, N.Y. 


Dear Sir,—We send you herewith in duplicate shop drawings of top chord section 
‘A’ and of top laterals of the same panel. 

The ties carrying the rails for the top chord traveller will be fastened to the tor 
chord with hook bolts, so that no extra holes are necessary in the cover plates for any 
fastening of the track. 

Kindly return one print with your approval, and oblige, 


Yours truly, 


THE PH@NIX BRIDGE CO. 
Per P. L. SzuapgKa. 


EXHIBIT No. 77z. 


January 2, 1907. 
S. N. Parent, Esq., 


President Quebec Bridge and Railway Co., 
Ottawa, Canada. 


Dear Sir,—Mr. Hoare left for home last Saturday, with full information as 
requested by you, covering the tonnage which must be temporarily stored near Belair 


—_— 
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Your visit here will show to you the necessity of immediate action, and we ask that you 
will kindly wire us your instructions. After the receipt of your instructions it will 
take from one month to six weeks of earnest effort on our part to be ready: to receive 
the material, and in the meantime the congestion here at our works is increasing. 


Yours truly, 
JNO. STERLING DEANS, 
Chief Engineer. 


EXHIBIT No. 78. 


Extracts from Phenix Bridge Company’s letter-book No. 2, Quebec bridge, cover- 
ing the period from January 2, 1907, to July 19, 1907. 


EXHIBIT No. 78a. 
(Telegram. ) 
January 18, 1907. 
i. A. Hoare, 
Chief Engineer, Quebec Bridge and Railway Co., 
Quebec, Canada. 


The statement you have covering cost of storing 6,000 tons we believe is under 
estimated, especially doing the work at this season. No material is included that can 
be used elsewhere. The intention being the Quebec Bridge Company is to pay only 
actual dead extra cost of this temporary storage. Would Tuesday afternoon be as 
«‘nvenient for meeting your committee as Monday afternoon? Answer quick. 


JNO. STERLING DEANS. 


EXHIBIT No. 78b. 
March 6, 1907. 
E. A. Hoars, Esq,, 
Chief Engineer, the Quebec Bridge and Railway Co., 
Quebec, Canada. 


Dear Sir,—We wired you yesterday as follows :— 

‘Weight of main bridge, 72,800,000 Ibs., exclusive of anchorages. Anchorages 
weigh 2,200,000 lbs.’ 

This weight of course you will understand is exclusive of the weight of the small 
approach spans. 

As the drawings are practically complete, and figured weights were made of nearly 
every member, the above should be very close to the actual total weight of the bridge, 
and this is the first time that we have been able to make such a close estimate. All 
estimates heretofore have been, as you understand, simply estimated weights made 
before details were prepared and drawings approved by your consulting engineer. 


Yours truly, 


JNO. STERLING DEANS, 
Chief Engineer. 
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EXHIBIT No. 78c. 
(Telegram.) 
RusH—RwusuH. 
March 18, 1907. 
THEO. CoopPor, 
Consulting Engineer, 
45 Broadway, New York. 


Mr. Szlapka will be in your office about 12.30 to-day with last drawing of Quebec 
—Hurrah. 
JNO. STERLING DEANS. 


EXHIBIT No. 77d. 
March 18, 1907. 
E. A. Hoare, Esa., 
Chief Engineer, Quebec Bridge and Railway Co., 
Quebec, Canada. 


Dear Sirn,—Mr. Szlapka went to New York to-day and took with him for Mr. 
Theodore Cooper’s approval the last drawing of the Quebec bridge. I firmly believe 
that few people appreciate what our engineering office has accomplished in connection 
with the detailing of the Quebec bridge. I telicve you are among the few who do 
appreciate the magnitude of the work, and I also believe that you will be much inter- 
ested in learning that the last drawing is now in the consulting engineer’s hands. 


Yours truly, 


JNO. STERLING DEANS, 
Chief Engineer. 


EXHIBIT No. 78e. 
March 19, 1907. 
E. A. Hoare, Esaq., 
Chief Engineer, Quebec Bridge and Railway Oo., 
Quebee, Canada. 


Dear Sir,—We have arranged our programme for starting the work at Quebec, 
and Mr. Milliken will soon visit the site and determine when the work can actually 
begin. We will probably start the riveting first, and then follow with the removal of 
falsework on south side and the erection of the falsework on the north side, and later 
start the erection of the suspension span. We hope that the season will be such that 
we can make an early start. 

We are all much interested in the progress which is being made on the Cap Rouge 
viaduct and the approach to the north end of the bridge. Will you not kindly advise 
us how this is progressing and when they expect to actually start on the caissons. 


Yours truly, 


JNO. STERLING DEANS, 
Chief Engineer. 
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April 3, 1907. 


Mr. F. P. Norris, 
Manager, Phenix Iron Co., 
Pheenixville, Pa. 


Dear Sir,—At an interview with Mr. Theo. Cooper, consulting engineer, by Mr. 
Szlapka, Quebec bridge, on April 1, his permission was obtained to moderately heat 
the injured ends of the chord section No. 10 cantilever arm. Should it be found that 
this heating is necessary kindly arrange to have the heating and repairing of the 
chord done ig the presence of Mr. Morris and the Quebec Bridge Company’s inspectors 
so that favourable and complete report may be made to the consulting engineer about 
the method used in repairing the chord. 


Yours truly, 


JNO. STERLING DEANS, 
Chief Engineer. 


EXHIBIT No. 78g. 
April 20, 1907. 


A. B. Muuikey, Esq., 
Supt. oi Erection, the Phenix Bridge Co., 
Pheenixville, Pa. 


Dear Sir,—The time has arrived when I think*some definite steps must be taken 
in connection with starting of the work at Quebec, and while there is still some uncer- 
tainty surrounding the actual dates when shipments will be completed, I think you can 
depend upon the following and you will please arrange accordingly. 

I understand you will leave for Quebec next Tuesday, April 28, and on your way 
will stop to see Mr. MacMartin at Albany, inquiring particularly of him as to any 
new work which is coming up and also discuss with him the bridges on the Quebec 
Southern, for which we recently tendered. 

As you were advised all the riveting can now be done at Quebec and it would seem 
advisable to start this part with full forces any time after May 1, making special 
arrangements with Mr. Barton for the power you require for this part of the work. 

Noth side—The north side work may be started at any time the river and weather 
conditions permit. 

You may expect the small traveller to be delivered to you complete not later than 
June 1, and you will please arrange your erection so as to be ready for it on that date. 
I do not think that you will be delayed after that date for the want of any material, 
either for the traveller or for the suspended span, and you will arrange your forces to 
rush the work in the most economical manner. 


Yours truly, 
JNO. STERLING DEANS, 
Chief Engineer. 


P.S.—Please note letter to Mr. Barton, Can. E. L. Co. of April 20-07, Bitached 
hereto.—(Sgd.) J.S. D. 
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EXHIBIT No. 78i. 
Mr. N. R. McLure, April 30, 1907. 
New Liverpool, P.Q., Canada. 


Dear Mr. McLure,—I was very much interested and amused at your letter of 
April 28 in connection with the remarks made regarding Quebec bridge. It is in line 
with what we have heard from the beginning and I would not be surprised if there are 
many people in St. Romuald who would not care to walk over the bridge when finally 
connected until they had seen it carry trains safely for several weeks. 

I suppose you have seen Mr. Milliken by this time and know that we will soon be 
organized and at work again. 


I trust the season will keep open and pleasant. ‘ 


With kind regards, I remain, 
Yours truly, 


JNO. STERLING DEANS, 
Chief Engineer. 


EXHIBIT No. 78}. 
May 4, 1907. 
A. B. Miturken, Esq,, 
Supt. Erection, the Phenix Bridge Co., 
Quebec, Canada. 


Dear Sir,—Field riveting—It has taken some time to carefully consider your 
message of May 2 in connection with riveting. You will bear in mind that the field 
report made by Mr. Birks at the,close of last year’s work, indicating that all joints 
were tight and that riveting could proceed. As a matter of fact the upper laterals and 
the lower laterals are about 4th from their normal relation under present conditions 
and to rivet up now would put an extra stress in these members. The main diagonals 
running from the top of the centre post are also not in their normal condition at pre- 
sent and should not be riveted. This question of riveting and also the great variety 
of details surrounding the adjustment panel we believe warrants sending Mr. Scheidl 
to Quebec and he will arrange to be there on May 14 or 15, when he will discuss with 
you and settle all these matters. We trust this will be satisfactory and enable you to. 
arrange your work economically. 


Yours truly, 


* JNO. STERLING DEANS, 
Chief Engineer. 


EXHIBIT No. 78k. 
May 9, 1907. 
E. A. Hoarg, Esq., \ 
Chief Engineer, the Quebec Bridge and Railway Co., 
Quebec, Canada. 


Dear Sir,—Replying to your recent letter in connection with prints for the 
approval of the government engineers, I beg to advise you that we are forwarding the 
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sets as fast as they are received and have the approval of the consulting engineer, 
You will understand that nothing has been constructed without the approval of thd 
consulting engineer, but it takes some time after this original approval for the sets of 
prints, which foot up a large number, to receive the attention and signature of the! 
consulting engineer. Immediately on receipt of your letter, we called up Mr. Cooper’s 
office and urged upon them the importance of returning prints promptly, and advised 
him of the receipt of your letter on the subject. You will no doubt be receiving sets 
of prints promptly until the whole list is cleaned up. 

For your personal use we are sending you to-day three copies each of anchor, 
cantilever arms and suspended span stress sheets. If there are any other prints which 
you specially desire, please advise. 


Yours truly, 


JNO. STERLING DEANS, 
Chief Engineer. 


EXHIBIT No. 781. 
May 20, 1907. 
Mr. N. R. McLurz, 
New Liverpool, P.Q., Canada. 


Dear Sir,—We have your letter of May 17 in connection with riveting. Mr. 
Scheidl’s trip to Quebec has been delayed on account of not starting the erection of 
main material until about June 1. In the meantime full revised riveting instructions 
were sent to the field, and we supposed you had copies. If you have no copies please 
confer with Mr. Milliken or Mr. Yenser and they will show you their copies until your 
set arrives. I will also see that you have full sets of erection drawings sent promptly, 
particularly drawing (C.O. 621, 622, No. 120).* There are such enormous number of 
prints passing through at present, including seven sets of all for Mr. Hoare, that we 
are swamped temporarily. 

Yours truly, 


JNO. STERLING DEANS, 
Chief Engineer. 


* Since writing above I find you receipted for this drawing on May 14, 1907, and 
I will send another copy to-day.—J. 8. D. 


EXHIBIT No. 78m. 


(Telegram.) 
QuEBEC, QuE., May 20, 1907. 


J. S. DEANS, 
Phenix Bridge Co. 

All plans must be according to contract submitted to government engineer for 
approvals before any work is done or estimate paid. Department complains that some 
of the plans are not submitted soon enough. Will write and explain. 

E. A. HOARE. 

154—vol, ii—34. 


530 ROYAL COMMISSION ON COLLAPSE OF QUEBEC BRIDGE. 


7-8 EDWARD VII., A. 1908 


EXHIBIT No. 780. 
May 24, 1907. 
E. A. Hoarsg, Esq., 
Chief Engineer, Quebec Bridge and Railway Co., 
Quebec, Canada. 


Dear Sir,—I have your letter of May 21 in connection with delay in send-(ing) 
to you, for the department, the certified copies of approved plans. 

I believe you understand that no material or finished work was included in any 
estimates that had not been approved by your consulting engineer, and you will remem- 
ber that the consulting engineer, by order in council, was given the authority to make 
changes in specifications and finally approve plans, and we were advised to carry out 
the consulting engineer’s instructions. 

The Quebec Bridge and Railway Company have therefore paid no estimates for 
any work or material which was not finally approved by the consulting engineer, and 
we on our part have forwarded to you as promptly as possible the certified copies of 
plans as received from the consulting engineer. 

We have been working so close to the actual field work, which, of course, could not 
under any circumstances be delayed, that it has been impossible to keep your prin- 
cipals supplied with prints as promptly as desired. We have made another urgent 
request on the consulting engineer to forward the remaining prints in his office, which 
now number about six hundred copies. 

You have received certified copies for everything up to the detailed drawings of 
second main panel of suspended span, and you have received the approved stress sheet 
of this span. 


° 


Yours truly, 


JNO. STERLING DEANS, 
Chief Engineer. 


EXHIBIT No. 78p. 


May 31, 1907. 
Mr. A. B. MILLIKEN, 
Superintendent of Erection, the Phcenix Bridge Co., 
Pheenixville, Pa. 


Dear Sir,—Referring to the instructions given you last year, in connection with 
the touching up of painting at Quebec, you will please continue to act under these 
instructions during the present season, that is, you will please put in proper shape 
any poor shop-coating, or any parts which are rubbed off during erection, and which 
may be brought to your attention by the representatives of Mr. Hoare or Mr. Cooper. 
I understood, when discussing this matter with you, that you personally considered 
such painting necessary. If at any time you have any question of the necessity of 
correcting any particular painting as may be requested by above, you will please bring 
the matter to my attention. 

Yours truly, 


JNO. STERLING DEANS, 
Chief Engineer. 


EXHIBITS +e At : 531 
SESSIONAL PAPER No. 154 


EXHIBIT No. 78q. 
Hon. S. N. Parent, May 31, 1907. 
President, the Quebec Bridge and Ry. ©o., . 
Ottawa, Ont., Canada. 


Dear Sir,—We have just had a visit from Mr. Hoare, chief engineer, and among 
many other matters discussed with him, we took up the very important question of the 
north approach to the bridge. 

We gathered from Mr. Hoare, as his best opinion, that we could not depend upon 
receiving material over this north approach via the Cap Rouge viaduct, to be of any 
service to us this year. Mr. Hoare suggested that possibly the Great Northern could 
have their connection completed much earlier, and, if go, the materia] for the north 
end of bridge could be delivered at our permanent yard via this line, in connection with 
the regular approach east of the Cap Rouge. 

If we are to complete the erection of the metal work during the season of 1909, 
as now arranged, it is absolutely essential that material for erection be delivered at our 
permanent yard, near the north end of bridge, not later than September 1, 1907. We 
must erect, this season, the chords and main shoes for the north anchor arm, if we are 
to erect complete in 1909, and, even with the chords and pedestals erected this year, it 
will require two full and good seasons to carry out this plan. 

We write you, not alone for the increased risk, anxiety and expense to us, which 
another working season would involve, but also owing to the serious effect on your 
interests growing out of another years delay. 

Can you not do something to help this situation, and to insure delivery of the 
metal at our permanent yard by September 1? 

I shall be glad to confer with you at any time or place in this connection, 


Yours truly, 


JNO. STERLING DEANS, 
Chief Engineer. 


EXHIBIT No. 78s. 
B. A. YENSER, Esq., June, 15, 1907. 
New Liverpool, P.Q., Canada. 


Dear Sir,—We have noticed in one or two of your reports reference to the sagging 
of bottom laterals anchor arm. We would like to have Mr. Birks look into this ques- 
tion and write us in detail concerning this sagging, why he thinks it oceurs and how it 
is corrected. 

Yours truly. 


JNO. STERLING DEANS, 
Chief Engineer. 


EXHIBIT No. 78v. 
Hon. 8. N. PAReEntT, July 8, 1907. 
President, Quebec Bridge & Railway Co., 
Ottawa, Canada. 


Dear Sim,—In accordance with my promise, I beg to give you below the results of 
my investigation in connection with the north approach to the Quebec bridge. 
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1st. We find no dependence can be placed on the Ganaetan Northern connection 
for service this year. We were advised that part of the right of way had not been 
secured, and their methods of working absolutely preclude any possibility of complet- 
ing the connection before very late this year. 

2nd. The connection between Belair and the bridge via Cap Rouge may 
possibly be completed this year, if the present programme of Mr. M. P. Davis can be 
carried out. (He expects to complete all substructure by August 15, 1907), and the 
Dominion Bridge Co. are instructed to increase their forces and duplicate their 
erection plant and keep close up to the foundations. If this latter is not done, the 
work on the approach will run over until next year. 

8rd. We cannot hope to receive any benefit from north approach to the bridge this 
year, although this was necessary to absolutely insure the connection of bridge 
during the season of 1909. We will be ready to erect metal of north anchor arm by 
September 15, 1907, even working along moderately with our present forces. As we 
cannot bring material in over the north approach this year, it will be necessary for 
us to shut down on the north side and lose the two remaining months of present 
season. 

4th. Under these circumstances the greatest effort must be put forth to absolutely 
complete line from Belair to bridge, ballasted ready to handle the heaviest loads this 
year, so that we may start erection the first. favourable day of 1908. 

5th. To insure every member being on the ground, preventing any possibility of 
delay, the entire north side must be delivered and stored at Belair this year. This 
will demand the increasing of the length of yard there, and we would like to have 
your formal instructions covering this extra expense for yard and the unloading and 
reloading of the material. The exact length of yard required, or the exact cost can- 
not be determined in advance—it will depend on how closely we can pack and store 
the material. We will do this extra work for actual net cost to us. 

6th. The early part of next year, 1908, we must be given the use of track between 
Belair and bridge, so that we may temporarily operate our erection from Belair stor- 
age yard and have this track until our permanent yard, near the bridge, is in order. 

Kindly let me have word from you promptly and oblige. 


Yours truly, 


JNO. STERLING DEANS, 
Chief Engineer. 


EXHIBIT No. 78w. 
July 6, 1907. 
A. B. Miuiken, Esq., 
Supt. Erection the Phenix Bridge Oo., 
Quebec, Canada. 


Dear Sir,—You will undoubtedly appreciate the feeling of Mr. Reeves when I 
explained to him the situation in connection with the completion of north approachi. 
He still feels it quite uncertain whether we will get this approach finished this year or 
not and sees of course the very serious results to every one if it is further delayed. He 
specially requests that you do what you can to keep every one interested in this mat- 
ter—Mr. Davis, Hoare, Dominion Bridge Co., and others and asks that you be able to 
report on your next trip to Phenixville the exact situation and what we may expect. 
Please, therefore, see Mr. Hoare just before you leave and impress upon him the feel- 
ings of Mr. Reeves in this connection. 

Yours truly, 


JNO. STERLING DEANS, 
Chief Engineer. 
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EXHIBIT No. 78y. 
July 12, 1907. 
B. A. YENSER, Esq., 
New Liverpool, P.Q., 
Canada. 


Dear Sir,—Referring to your letter of July 5 where you speak of using 3,600 ram 
in driving the square pin between end floor beams of cantilever arm and suspended 
span. We assume that this trouble in driving was caused by a slight difference in the 
position of the two floor beams, and that when they are finally adjusted after the erec- 
tion of the first panel, it will be found that expansion can take place readily at end of 
suspended span. Will you please have Mr. Birks examine this detail carefully and 
report. ; 

We understand Mr. Cooper has been advised that the end pin holes of cantilever 
arm are 3” out of square, instead of being exactly in line as you reported. Please 
advise. 

We also understand that Mr. Cooper has been advised that the cantilever arm 
deflected an additional 5 inches after the small traveller was erected. Please report 
on this. 

We wired Mr. Milliken yesterday asking him to have Mr. Cudworth send us the 
revised print covering elevations promptly. We should have this information promptly 
after any new elevations are taken or any check elevations are taken. We certainly 
should have the information as early as Mr. Cooper, otherwise we cannot intelligently 
discuss the points which he raises from time to time. 


Yours truly, 


JNO. STERLING DEANS, 
Chief Engineer. 


EXHIBIT No. 79a. 
July 24, 1907. 
B. A. YEenssER, Esq,, 
New Liverpool, P.Q., 
Canada. 

Dear Sir,—Your letter July 22. Please advise Mr. Cudworth that ‘ full live load 
means 3,000 Ibs. per lineal foot per track from anchorage to anchorage. No live load 
on the roadways or sidewalks. 

Regarding specifications, it would be difficult for us to send Mr. Cudworth copy 
of the specifications, as there have been many modifications from the original. We 
will however, be glad to give him any information on any special point. Please have 
write us. 

Yours truly, 
JOHN STERLING DEANS, 
Chief Engineer. 


EXHIBIT No. 79b. 
July 26, 1907. 
iB. A. Yensee, Esa., 
New Liverpool, P.Q., 
Canada. ; 
Dear Sir,—Your letter of July 24 panel ‘O’ suspended span. We notice your 
remark that ‘fully 50 per cent of holes in chord splices must be reamed before a §” 
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bolt can be put in. Will you please send us a diagram of the truss at this panel. 
showing which chord splices were found in this condition and also give us a little 
more in detail, if possible, the grouping of the holes which were bad. We must try 
to locate how this occurred to avoid such trouble in the future. Do the holes appear 
to be out of line in a vertical direction, or out of line in a horizontal direction or 
do they vary ? Have you or Mr. Birks any idea how this might have occurred in the 
shop ? 
JOHN STERLING DEANS, 
Chief Engineer. 


EXHIBIT No. 79c. 
August 8, 1907. 
Hon. 8. N. Parent, President, 
The Quebec Bridge and Railway Co., 
Ottawa, Canada. 


Dear Sm,—Temparary storage yard, Belair, Que. In January last, when arrange- 
ments were made with your company for the temporary storage at Belair, of 6,000 to 
7,000 tons of material to relieve the yards here and to advance your work, it was 
thought that the north approach to the bridge would be completed in October, enabling 
us to arrange our permanent yard near the bridge and store there the remaining 
material and particularly that portion of the work necessary for the first part of the 
season of 1908. 

It is now evident that this approach, even if completed this year, will not be ready 
in time to transport any material to the permanent yard and even make a start toward 
carrying out the above programme. 

To absolutely insure that there shall be no delay in the erection in the spring of 
1908, it is essential that all of the remaining material at Phoenixville be shipped to 
Canada and safely stored in the temporary yard at' Belair, in close proximity at the 
bridge site, and to arrange for this the present yard must be correspondingly extended 
immediately and we ask the authority of your board for the actual extra expense 
involved, as covered by vouchers which we would submit as per our present arrange- 
ment for the 5,000 to 7,000 tons. 

It is needless for me to go into greater detail, as to the necessity of this action 
and what it means to both your company and to us if this great work, through 
further delays, is extended another season. 

We may add the entire capacity of the present yard, 6,000 to 7,000 tons, has been 
shipped and nearly all of it has reached site and stored. 

Asking that you give this matter the earliest possible attention, we remain, 


Yours truly, 


JNO. STERLING DEANS, 
Chief Engineer. 


EXHIBIT No. 79e. 
(Telegram.) 
August 8, 1907. 
A. D. Muiiken, 
Etchemin, Quebec, Canada. 


Mr. Cooper disapproves splicing joints lower chords 7 and 8 as proposed by Birks— 
have Szlapka look into this carefully. 
PHEENIX BRIDGE COMPANY. 
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EXHIBIT No. 79f. 
(Telegram. ) 
August 8, 1907. 


PuHenix Brioce Company,—Method proposed at Quebec for splicing joints in lower 
7 and 8 chords is not satisfactory. How did bend occur in both chords ? 


THEO. COOPER. 


| EXHIBIT No. 79¢ 
(Telegram.) 
August 9, 1907. 
THEODORE CoopER, Consulting Engineer, 
45 Broadway, New York. 


Mr. Szlapka happened to be at bridge site yesterday. Expect him home to-morrow 
with full information concerning chord joint. Will then write you fully. 


JOHN STERLING DEANS. 


EXHIBIT No. 79h. 
August 9, 1907. 
A. B. Mituixen, Esq., 
Supt. Erection, The Phenix Bridge Company, 
Quebec, Canada. 


DeEsaR Sir,—In view of the conditions now at Quebec, you will probably have 
enough to attend to for the present, but having made the following notes, I record 
them for your information, as soon as you find the time and opportunity. 

Main Traveller—The removal of this traveller certainly has been much slower 
than you expected and I have no doubt Mr. Szlapka spoke to you regarding this when 
in Quebec. 

End Adjustment.—We will be much interested to learn how the jacks work in 
making this adjustment—what trouble was found from the ‘spring’ of plates, etc. 

Riveting.—For some reason the price of riveting has kept tie for the past week 
or two. Can this not be reduced? 

North Side Shoes.—We assume Mr. Szlapka advised you that Canadian Pacifie 
will not receive these shoes for shipment until certain bridges are renewed ‘early in 
the spring.’ We think this should be kept private for the present, as it might have 
some effect on the question of increasing the Belair yard. Have you any suggestion 
to make regarding handling these shoes from the river ? 

Belair Yard.—We have now shipped about 6,500 tons of material to this yard and 
have made formal application to the Quebec Bridge Company, at the suggestion of 
Mr. Parent, for their authority to increase this yard to receive all the material at 
Pheenixville. As you have the opportunity, please urge upon Mr. Hoare and other 
officers of the company the necessity of this. 

Elevations.—The advanced ‘ elevations’ sent with field report, August 7th, for the 
panel points suspended span erected to date, agree very closely with office figures here, 
and you will hear from us again after Mr. Szlapka returns. The information sent 
was exactly what we require upon the erection of each panel point and in advance of . 


the movement (illegible). 
Yours truly, 


JNO. STERLING DEANS. 
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EXHIBIT No. 79i. 
August 10, 1907. 
(Telegram.) 
THEO. Cooper, Esq., 
Consulting Engineer, 
45 Broadway, New York, N.Y. 


Dear Sir,—Splice cantilever chords 7 and 8. 
. My. Szlapka did not return to-day as expected, but will no doubt be here Monday, 
when we will write you at once. 
Yours truly, 


JNO. STERLING DEANS, 
Chief Engineer. 


EXHIBIT No. 79j. 
August 12, 1907. 
THEO. Cooper, Esq., 
Consulting Engineer, 
45 Broadway, New York, N.Y. 


Dear Sir,—Chord splice, south cantilever arm, 7-L and 8-L. 

Mr. Szlapka reached the office this morning, and I am able to is you informa- 
tion in connection with this one joint. 

All ribs of the chord 7-L have a complete and full bearing on all ribs of 8-L. The 
bend was no doubt put in the rib in the shop before facing, and was probably done 
when pulling the ribs in line to make them agree with spacing of these ribs and the 
clearance between ribs called for on the drawing. The bend ‘being on only one rib of 
one chord, there being a full bearing over the entire rib, all splice plates being readily 
put in position, we do not think it is necessary to put in the diaphragm suggested by 
our erection department. 

Please let us hear from you promptly on this euniect and oblige, 


Yours truly, 


JNO. STERLING DEANS, 
Chief Engineer. 


EXHIBIT No. 79k. 
August 14, 1907. 
B. A. YENSER, Esq., 
New Liverpool, P.Q., 
Canada. 


Dear Sir,—Enclosed please find copy of letter just received from Mr. Cooper in 
connection with bearings cantilever chord splice 7-L and 8-L, also our letter to Mr. 
Cooper of August 12th. 

I wish you would have Mr. McClure and Mr. Birks examine this joint carefully 
and come to some understanding between themselves as to exactly the condition at this 
point. It is unfortunate that Mr. Cooper often receives quite different information 
‘from that reported to this office. I think it is quite necessary to avoid misunderstand- 
ing, that Mr. McClure and Mr. Birks understand each other before reports are made 
in future. 

Yours truly, 


JNO. STERLING DEANS, 
Chief Engineer..... 
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EXHIBIT No. 791. 
August 14, 1907. 
(Telegram.) 


THEO. Cooper, Esq., 
Consulting Engineer, 
45 Broadway, New York, N.Y. 


Dear Sir,—Splice chord 7 and 8-L—your letter August 13th. 
I will have a full and complete report made of this joint by Mr. McClure and Mr. 
Birks and submit it to you earliest possible moment. 


Yours truly, 


JNO. STERLING DEANS, 
Chief Engineer. 


EXHIBIT No. 79m. 
August 16, 1907. 
B. A. YENSER, Esq., 
New Liverpool, P.Q., 
Canada. 


Dear Sir,—Your letter of August 8th. Referring to your question as to whether 
diagonals T-5 and T-50, south side anchor and cantilever arms, may be riveted, we 
beg to advise that calculations have been made and it hag been found that it will not 
be advisable to rivet these joints before the fifth panel of suspended span is erected 
complete. Of course, if any of the joints should be tight, either now or as erection 
progresses, they may then be riveted, but until the fifth panel is erected there is con- 
siderable tension in these diagonals. 


Yours truly, 


JNO. STERLING DEANS, 
Chief Engineer. 


EXHIBIT No. 79n. os 
August 20, 1907. 
THEO. Cooper, Esq., 
Consulting Engineer, 
45 Broadway, New York, N.Y. 


Dear Sir,—We have advice from our field that you have received copy of sketch 
No. 28, giving further details in connection with cantilever chord splice 7-L and 8-L. 
You will notice that the two chords have a perfect bearing with each other at all ribs, 
both chords having one bent rib, and not one chord only, as we first understood. 


Yours truly, 


JNO. STERLING DEANS, 
Chief Engineer. 
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EXHIBIT No. 790. 
August 23, 1907. 
THEO. Cooprr, Esq., 
Consulting Engineer, 
45 Broadway, New York, N.Y. 


Dear Sir,—Joint 7-L and 8-L, south cantilever arm. 

Referring to your letter of August 21st, I notice you expect to hear again from 
Mr. McClure. As soon as you have his report kindly let us hear from you again, and 
oblige, 

Yours truly, 
JNO. STERLING DEANS, 
Chief Engineer. 


EXHIBIT No. 79p. 
August 24, 1907. 
Mr. F. P. Norris, Mer., 
Phenix Iron Company, 
Phenixville, Pa. 


Dear Sirn,—Belair yard—up to August.23 there has been shipped to the north 
side about 14,100,000 lbs. This leaves about 22,000,000 lbs. remaining to be shipped. 
Can you not do something to hurry this out? South side now being finished, we 
sincerely hope you can do better on the north. Winter arrives early in Canada. 


Yours truly, 


JNO. STERLING DEANS, 
Chief Engineer. 


EXHIBIT No. 79q. 
August 26, 1907. 


B. A. YEnsErR, Esq,., 
New Liverpool, P.Q., 
Canada. 
Dear Sir,—Referring to your field report, No. 19, we know you will be interested 
in learning the check figures of the office. 


The field make the elevation— Office. 
bottom of P 1 average 19)” 183” 
~ foot of TOO average 2518” 2476” 


There must necessarily be some discrepancy between the office figures and the 
actual facts existing in the field. In the single case of weight of the wooden floors 
assumed by the office, at 1,500 Ibs. per lin. ft, for entire floor. up to and including last 
panel erected, is no doubt too much and therefore it is natural that the office results. 
should be lower than the actual figures found in the field. This all is a very satis- 
factory check. 

Yours truly, 


JNO. STERLING DEANS, 
Chief Engineer. 


P.S.—We will not need any further measurements for longitudinal positions 
until we come to the centre post. 
A ee na BE 


7 
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EXHIBIT No. 79r. 
August 27, 1907. 
THEO. Coorrr, Esq, 
Consulting Engineer, 
45 Broadway, New York, N.Y. 


Dear Sirn,—Chords splice 7 and 8 cantilever arm south side. 

Replying to your letter of August 26, I will have Mr. Szlapka call to see you first 
opportunity, to discuss this question. He will wire you later the day he will be in 
New York. 

Yours truly, 
JNO. STERLING DEANS, 
Chief Engineer. 


EXHIBIT No. 79s. 


ETCOHEMIN, P.Q., Canana, August 28, 1907, 
(Telegram.) 
PHeEnNIx BRIDGE Co., 
Pheenixville, Pa. 
McLure will call to-morrow to explain Birk’s letter re anchor arm chord, Will see 


Cooper first. 
E. A. HOARE. 


EXHIBIT No. 79t. 
(Telegram.) 
August 29, 1907. 


E. A. Hoare, 
Chief Engineer, Q. B. Co., 
Quebec, Canada. 
McLure has not reported here. The chords are in exact condition they left 
Pheenixville in and now have much less than maximum load. 


JNO. STERLING DEANS. 


EXHIBIT No, 79u. _ 


(Telegram. ) 
1.12 pm., August 29, 1907. 


Puenix Brwce Co., 
Pheenixville, Pa. 
Add no more load to bridge till after due consideration of facts. McLure will be 


over at five (5) o’clock? 
THEO. COOPER. 
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EtcHEMIN, P.Q., Canapa, August 30, 1907. 
(Telegram. ) 


PHENIx BripGE Co., 


Entire anchor and cantilever arm collapsed at 5.30 this P.M. with workmen. 
Number lost unknown. Yenser, Birkes, Worley and Aderholt not accounted for. 
Work of rescue going ahead. Wickeizer in charge. 


W. W. WAITNEIGHT. 


EXHIBIT No. 79bb. 
September 14, 1907. 
F, T. Dayis, Esq., Treas., 
The Phenixville Bridge Company, 
Philadelphia, Pa. 


Dear Sir,—We sent yesterday by the hand of Mr. Wm. H. Reeves a number of 
Quebec Bridge papers for the use of Mr. Barnes. 

We understand from Mr. Reeves you have now in your safe the three blue print 
stress sheets. These blue prints are the original copies, signed by Mr. Cooper and the 
Canadian government and are very important records. Please see they are kept in 
good order and so you can lay your hands on them at any time, and oblige. 


Yours truly, 


THE PHOENIX BRIDGE CO., 
Per OCnas. E. Connarp. 


EXHIBIT No. 79cc. 
(Telegram.) 
QUEBEC, QUE., September 16, 1907. 
CHARLES I. CONNARD, 


Send me print of general plan attached to our contract, also look over correspond- 
ence and advise by letter when and how we were first advised original specifications 
would be modified. 

JNO. STERLING DEANS. 


EXHIBIT No. 79dd. 
September 16, 1907. 
Mr, JouHn STERLING DEANS: 
Chief Engineer, 
The Phenix Bridge Company, 
Quebec, Canada. 


Dear Mr. Deans.—I have your message to-day regarding ‘when and how we were 
first advised original specifications would be modified.’ Beg to state, Mr. Szlapka 
understood you had several conferences with Mr. Cooper in New York and he talked 
about changes in specifications and had given the matter considerable thought and he 
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requested you to ask Mr. Szlapka to meet Mr. Cooper in New York with any sugges- 
tions of his own. Mr. Szlapka went to New York on May 14th, 1903, where the 
question of specifications was further discussed and Mr. Szlapka secured a copy of 
changes in the specifications (6 pages) which Mr. Cooper had already prepared headed 
‘Specifications for loads and strain on Main Spans.’ The final changes made by Mr. 
Cooper in the specifications are dated June 2nd, 1903. Later when the detail draw- 
ings were worked out and strain sheets prepared for trussed floor beams, a new clause 
ihe added to the specifications on March 2, 1904, giving unit stresses for trussed floor 
eams, 

Regarding general plan attached to contract, we called Mr. Davis on *phone and he 
advised no plan was attached to his contract and never had been. 

From our records we find we sent to Mr. Hoare on October 12th, 1900, three sets 
of general plans correcting final 1 per cent grade and correcting length of approach 
spans and on October 25th, 1900, we sent one copy to Mr. Barthe. 

We enclose herewith one copy of this plan No. 902 and the office here believe this 
is the copy attached to the contract, you will notice it calls for an 1,800 ft. span. Can 
you not get this confirmed from Mr. Hoare or Mr. Barthe. 

In looking over our files we find we received a general plan of the 1,600 ft. span 
December 9th, 1898, which plan is dated Jan. 13th, 1898, and signed by Mr. Parent 
and Mr. Hoare. 

Mrs. Deans is phoning you this evening and we will include a message. 


Yours truly, 


THE PHOENIX BRIDGE CO., 
Per Cuas. KE. Connarp. 


EXHIBIT No. 79g¢. 
QUEBEC, CanaDA, September 26, ’07. 


(Telegram. 
P. L. SzuapKa: 


In case Mr. Deans forgets, please mail me immediately blue prints of calculations 
of strains, revised for the whole bridge. Those filed with government only for anchor 
and cantilever arms unrevised. Must have complete set immediately. 


EK. A. HOARE, 


EXHIBIT No. 79hh, 


(Telegram.) 
September 27, 1907. 


E. A. Hoare, 
Chief Engineer, 
Quebec Bridge & Rwy Co., 
Quebec, Canada. 


Will send blue prints of calculations as soon as copies can be prepared. 
THE PH@NIX BRIDGE CO. 
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New York, January 26, 1905. 
Puenix Bripce Company, 


Pheenixville, Pa. 


GENTLEMEN,—The tests showing the elongation of the eyes of eyebars under the 
usual working strains open up a very grave problem, upon the solution of which the 
interests of your company and of the Quebec Bridge Company are involved. 

.Before any decision can be made as to the proper future action, an exhaustive 
investigation of the whole question must be made. Best form and size of head to 
reduce this action to a minimum, how to insure uniformity of action of the different 
bars forming one set, &. 

Its solution has such an important bearing not only on the problem of the Quebec 
bridge but all future long spans, I feel that it would be wise to enlist the American 
Bridge Company to assist in the investigation and that I should have the aid of 
counsel (engineering) before a final decision can be had. 


Yours very truly, 
THEODORE COOPER. 


EXHIBIT No. 80b. 


January 28, 1905. 
PHENIx BripGe CoMPAny, 


Pheenixville, Pa. 


Dear Mr. Deans,—Yours of 27th at hand. I am not able to come to Phenix- 
ville nor in condition for serious work. If you could come over here I would like tc 
have a little talk on the very serious question before us. 

I hope you are not making any more eyebars for the Quebec bridge. I cannot 
accept any until this matter is fully investigated. ‘The responsibility is too vast to 
proceed on the result of a few tests or without a full discussion. 1 think it would 
save much time if others were enlisted in the examination. 


Yours very truly, 
THEODORE COOPER. 


EXHIBIT No. 80c. 
To JoHN Sreruine Deans, Esq., 
Pheenixville, Pa. 
New York, July 22, 1905. 


My Dear Deans— If you come over here next week please come and see me. J] 
want to talk over McLure’s case. Unless Hoare comes down, I will have to depend 
upon your aid to get through his head the difference between an inspector for the 
erection and one for rivets. I would like to get this settled before sending McLure 
up there. My present physical condition will disable me from going to Quebec when 
any difficulty comes up, and I must have a technical man there who can make me know 
how things are, 


Yours truly, 
THEODORE COOPER. 


i 
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New York, February 19, 1906. 
P. L. SzuapKa, Esq., 
Pheenixville Bridge Company, 
Phocenixville, Pa. 


Dear Sir,—In reply to yours of 17th instant, I regret very much these errors. 

The only remedy for the chord 8R seems to be the second method you propose. 
The dowels should be of such a character to ensure the plates from being loosened or 
damaged. 

For that centre cap where all the pin holes have been bored too large, I see ne 
satisfactory remedy but enlarged pins. The pin plates, to my surprise, have 20 per 
cent more pressure than the eyebars (should not have been so) and with the large 
holes, will make this the weakest joint in the structure, much to my regret. T50 also 
have reversed strains ‘and the joints should be tight ones instead of being so free as 
now made. 

Your very truly, 


THEODORE COOPER. 


EXHIBIT No. 80e. 


(Letterhead of Quebec & Lake St. John Railway.) 
QUEBEC, January 29, 1898. 
(Personal.) 


Dear Mr. Deans,—I intended writing sooner but I was waiting for something 
definite to communicate. Matters have been dragging lately on account of some cross 
firing, but now they look more settled. There is more or less public opposition to 
overcome regarding the site, which until cleared away affects negotiations at Otttawa. 
The subsidy question is going to be pressed very hard sometime next month. Ihe 
formation of a contracting company just at present does not meet with much favour 
until it is known when a subsidy can be expected. There is an important directors’ 
meeting on Monday to decide upon future action respecting certain attitudes towards ~ 
the main object. If I see things going right it might be well for you to make an offer 
in the form of a construction company, taking bonds as you suggested, conditional upon 
the acquisition of a certain fixed subsidy. I could send you a traffic statement in this 
connection. JI am sorry I was ignorant of your presence in Montreal the other day. 
‘I left the Windsor in the morning and remained down town all day and your telegram 
was not forwarded. Will you please return all my pencil sketches and blue prints 
when you have done with them. I don’t want to have anything in use of that kind 
in case he return to the charge. I think he has found out that J am the stumbung 
block or thorn in his side. We have an ice jam here from the bridge site down to | 
the island about 10 miles long. If you happen to be in Montreal it might be a reward 
to see it. It will hang on for a few months. 

Yours truly, 


KE. A. HOARE. 
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(Letterhead of Quebec Bridge Company.) 
QuEBEC, December 12, 1598. 
Mr. Joun Sreruinc Deans, 
Chief Engineer, Phenix Bridge Co., 
Phenixville, Pa. 


Dear Sir,—I have the honour to acknowledge receipt of yours dated 9th instant 
in which you express some surprise at the two months’ extension of time given le 
tenderers on our proposed bridge. I beg to state that this decision was arrived at in 
the absence of Mr. Hoare, our engineer, who had some conversation with you on the 
subject, and as mentioned in my letter of 3rd instant, on special request from different 
firms. However, your objection to such delaying will be submitted to the directors 
at their meeting. 

Your respectfully, 


ULRIC BARTHE, 
Secretary. 


EXHIBIT No. 80g. 


(Letterhead of Quebee and Lake St. John Railway.) 
QUEBEC, March 2, 1898. 


Dear Mr. Deans,—lIn reply to your note I am able to state positively that your 
tender was last received, all others were in the evening of your arrival. Johnson has 
left, he was waiting for a plan from Montreal. The board meets to-morrow afternoon. 
T expect to be in New York next Thursday. I am not quite positive about it. 


Yours truly, 
E. A: HOARE. 


EXHIBIT No. 80j. 


(Letterhead Quebec Bridge Company.) 


QuEBEC, March 31 (no year). 
(Personal.) 


Dear Mr. J)r.ans,—Can you arrange to meet Mr. Parent and myself on Tuesday, 
10th April, at New York, and in meantime if we find we can’t go will you be prepared 
to come on here for that day? Some steps must be taken to commence work this sum- 
mer on Quebec bridge piers, and before doing so it is necessary to talk over matters 
with you only.. No substructure people need appear for the present. The meeting — 
eould be more of a private rature with yourself. 

Yours truly, 


EK. A. HOARE. 
Reply by wire. 
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(Letterhead of Great Northern Railway Company and Quebec and Lake St. John 
Railway Company.) 


) (Private.) 
QuEBEC, September 11, 1900. 


Dear Mr. Deans,—Will you please send the figures for maximum uplift for our 
anchor piers, so that I can check weight of masonry against it and say I have done so? 
If you could also send me the statement of formula showing a brief way to that end, 
and thus save book research, I shall be much obliged. Davis makes odd remarks 
(this is private) about the pier being smaller than that required for the shorter span, 
and says, I don’t understand why it should be so. I should like to show him figures, 
as he says if the pier tips up it is not our fault, and so on. I don’t want to bore Mr. 
Cooper with this, but your system can stand it after a trip to Europe. 


Yours truly, 
EK. A. HOARE. 


EXHIBIT No, 80 1. 


(Letterhead Quebec Bridge Company.) 
December 7 (no year). 


__(Ree’d December 10, 1900.) 


Dear Mr. Deans,—Mr. Barthe has had a lot of domestic trouble lately, having 
lost his wife and mother the same week in his home, in consequence he finds it neces- 
sary to go away for a couple of weeks. Before he returns he may spend a day in 
Pheenixville to see your shops and steel works. He will let you know if he can manage 
it. Impress him all you can in connection with your working capacity, and if he 
refers to my trip to New York connect it with the contract and future orders. No 
election fights here, all going one side. Don’t forget to send Davis the verses you 
showed me. Nothing new at present. Will you send me a sketch as you did for up- 
lift weight, showing the load on bed plates of main piers and the way you arrived at 
the figures for my own satisfaction, and oblige, 

Yours truly, 


KE. A. HOARE. 


EXHIBIT No. 80m. 
('Telegram.) 
QuesBec, January 15, 1902. 
f. I. Davis, Treas., 
Phenix Bridge Company. 


Please draw on M. P. Davis, Quebec Bank, Ottawa, for sixty-seven thousand. one 
hundred twenty-three ($67,123) dollars at site (sight) on Quebec Bridge Company’s 
account. Draft will be honoured. 

ULRIC BARTHE, 
Sec’y, Quebec Bridge Company. 
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EXHIBIT No. 800. 


(Letterhead Quebec Bridge Company.) 
QuesBEc, June 13, 1903. 


(Private.) 


Drar DEANns,—I filed Cooper’s amended specification in Ottawa last Wednesday. 
Mr. Schreiber immediately referred it to Douglas. He does not go into details per- 
sonally. I have received a curious epistle from the latter this morning. To avoid 
annoying Mr. Cooper on account of Douglas, could you send me an approximate strain 
diagram showing relation of wind, live and dead loads on members, to allow Douglas 
to judge of changes proposed in unit stresses? He also wishes to know the sq. ft. 
pressures of wind used to arrive at Cooper’s lin. ft. wind loads. He wants to know if 
it was taken from some standard or established practice on some large bridge already 
built or building. He wants its origin and examples. You no doubt have Cooper’s 
amended specification (which, remember, does not replace the original beyond the 
clauses affected by it), and by reference to it you could no doubt supply Douglas with 
the above without Cooper’s knowledge. If I can satisfy Douglas with information 
through you in this way it may save a rumpus, but if not I shall have to use un- 
pleasant pressure. 

Please also show me the comparison between Cooper’s new column formula and 
Gordon’s in my original using same unit stresses in each. Douglass suggests it. I am 
so engaged with other matters I cannot go into it in time. You can more readily do 
it. Douglass wrote a wild sort of a letter, just clear enough for me, but utterly unin- » 
telligible to an outsider. The company’s bill making bridge and railway companies, 
one has passed. The grant will come up shortly. Your contracts have not arrived, 
unless sent to Mr. Parent who is absent till Monday. In haste. 


Yours truly, 
Ek. A. HOARE. 


EXHIBIT No. 80p. 
(Telegram. ) 
August 3, 1903. 
FE. A. Hoare, 
Chief Engineer on Quebee (Bridge) Co., 
Quebec, Canada. 


T found Cooper had written and wired you -and feels much more strongly than I 
do the serious result of any such action. It would be disastrous to have proposed 
appointment finally made. You and I should see Schreiber in Ottawa at once and 
come to some better understanding. As it now stands nothing can be done on plans. 
Answer to Pheenixville. 


JNO. STERLING DEANS. 


EXHIBIT No. 80p (2). 


New York, August 4, 1903. 
FE. A. Hoare, Esq., 
Chief Engineer, Quebec Bridge, 
Quebec, Canada. 


Dear Sir,—It seems to me that the entanglement in which we now find ourselves 
is largely due to a misunderstanding as to my desire to abbreviate the customary cir-. 
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cumlocation in reference to the approval of plans for the Quebec bridge. It has not 
been my desire or intention, in any manner, to avoid or render perfunctory the super- 
vision of the government authorities. 

Many months of serious study must be given to the preparation of the plans 
before any work can be done towards ordering the material. As these plans develop: 
the empirical rules (detail specifications) which apply to ordinary bridges must be 
modified to adapt them to a work of this magnitude. As the larger part of the rules: 
in existing specifications are taken from my specifications, I know their inapplicability, 
unmodified, to a structure of this magnitude. A liberal excess of strength in the 
details of an ordinary bridge is judicious, but when this is applied proportionally to 
an 1,800 ft. span, it becomes onerous, and unnecessarily inereases the cost and difti- 
culties of construction. As the various members of this bridge will exceed anything 
heretofore made and will tax to the utmost the manufacturing appliances of the time, 
there should be given to the consulting engineer latitude to decide each case as it 
comes up with promptness. The work would be delayed beyond reason if each case 
must be discussed, and consent given beforehand. 

I have no desire to reduce the efficiency of the bridge, but on the contrary I think 
the modifications I have suggested will be to the bettering of the structure. 

My chief interest in this work is to obtain a work, which I can feel will crown 
my professional career of over forty years. 

The changes I have suggested in the loadings will, in my opinion, increase the 
efficiency over that which would be obtained by a strict execution of the original con- 
tract. 

The Dominion government will by no act of mine or with my consent get a struc- 
ture in any manner inferior to the one they have a right to expect. 

Neither do I see how the work can be carried out successfully or within a reason- 
able time unless trust and confidence be placed in some one consulting engineer, 
mutually acceptable to both the company and the government. 

In the interest of the work, I am ready to withdraw, if the two parties can find 
some better engineer to meet this condition. 


Yours very truly, 
THEODORE COOPER. 


EXHIBIT No. 80q. 


(Letterhead of Quebec Bridge Company.) 
QUEBEC, July 3. 190" 


(Rec’d July 6, 1903.) 


Dear DeEans,—I was in Ottawa last Tuesday and’ left with a promise that the 
specification will be attended to this week. I shall get my suggestion of having no 
government middlemen to interfere between Cooper and ourselves approved without a 
doubt. I have just arrived from the work and hasten to tell you that since the metal 
has been moved I find it horribly maltreated, no end of straightening to do, &e. One 
of the floor beams has been bent nearly the width of the flange in both directions and 
at the last rivet in the cover plate next to the flange angles, the upper leg of the latter 
has been cracked through as far as the rivet hole. I think the flange and webs can 
be straightened by loading and a narrow plate about 3 ft. long riveted under the flange 
to cover crack would answer the purpose, or extend cover plates and change lateral 
bracing connections. What do you think? As I am writing this off hand on my way 
home I have no detail plans handy for reference. But you can locate the place men- 
tioned. Excuse haste. 


Yours truly, 
E. A. HOARE. 
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EXHIBIT No. 80r. 


(Letterhead of Quebec Bridge Company.) 
QusBEc, August 19, 190 . 
(Ree’d Aug. 21, 1903.) 


(Private.) 


Dear Deans,—lI have your letter of the 17th. Mr. S. is too old for the job and 
seared at his own shadow and that of the minister. Mr. Parent is absent. The chances 
are that no letter has come to hand so soon. You can do no more than follow the 
course outlined in your letter. I can’t see why Mr. S. has not the courage to act 
independently, having authority to do so by council. I enclose a statement of spruce 
timber some of which may be suitable for wharfing. Timber is high here. ‘The prices 
might be shaded a trifle. This timber is piled near St. Romuald wharf. While I 
think of it, my inspector incidentally tried some of the rivets in the north span and 
was able to turn them around with his fingers. I told him to inspect all important 
connections and report as soon as possible, as I have very little confidence in the 
whole outfit of last year. 

Yours truly, 
E. A. HOARE. 


EXHIBIT No. 80s. 


Orrawa, May 13, 1904. 


Sir,—By direction, I return herewith, duly approved by the chief engineer of the 
department, two sets of the blue print plans marked ‘U’ ‘V’ and ‘Ty, respectively, 
sent in by you on the 7th inst., namely, of the anchor towers of the bridge of the 
Quebec Bridge and Railway Company, over the River St. Lawrence. The other ‘set 
remains on file here. 

I am, at the same time, to say that the plans in question are detail drawings, 
as are all others to which approval has been given (except the general design). 
The departmental general specifications for steel bridges require that a stress sheet 
of the entire structure should be submitted for approval, and that the stresses for 
dead and live load, winds &e., for the various members of the trusses and towers 
should be indicated thereon. 

I am to request that you will furnish this further information as early as possible. 


I am sir, 
Your obedient servant 


L. K. JONES, 
' ‘Secretary. 
Te. A. Hoare, 
Chief Engirteer, the Quebec Bridge and Ry. Co., 
Quebec, P.Q. 
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(Letterhead of Quebec Bridge and as Company.) 
QueEBEC, September 14, 1904. 
P. L. SzuapKa, Esq., 
Phenix Bridge Company. 
Pheenixville, Pa. , 


Dear Sir,—I received your letter of the 12th inst., also the two sets of stress. 
sheets for anchor arm referred to. To complete the information required at Ottawa 
will you send duplicate stress sheets made in the same way for suspension span for 
cantilever spans. ‘The government engineer at Ottawa requires a complete set of 
figures for his information. The second set is for myself for reference in communi- 
cating with him and for independent personal reference. Please let me have these 
immediately. 
Yours truly, 

E. A. HOARE. 


EXHIBIT No. 80u. 
(Letterhead of Quebee Bridge and Railway Company.) 


QueEBEC, September 19, 1904. 
J. S. Deans, Esq., 
Chief Engineer, Phcoeix Bede Company, 
Pheenixville, Pa. 


Dear Sir,—I have received this morning five prints of bottom chords for panel 2 

of anchor arms. I have forwarded the same to Mr. Schreiber for approval, but I 

cannot get anything approved in connection with the trusses until I receive stress 
sheets asked for in my letter of the 14th inst. addressed to Mr. Szlapka. 


Yours truly, 
E. A HOARE. 


EXHIBIT No. 80v. 


(Letterhead of Quebee Bridge and Railway Company.) 
QUEBEC, May 18th, 1905. 
E. L. Epwarps, Esq., 
Inspector c/o Phenix Bridge Co., 
Phenixville, Pa. 


Dear Sir,—Answering your letter of May 15th respecting rolling of material ahead 
of plans approved, &c., for cantilever arms suspended span, particulars of which 
1 mentioned to you when in Pheenixville last week, will you please see Mr. Cooper 
with Mr. Deans or with Mr. Szlapka, so as to come to an understanding as to 
the class and quantity of metal that can be rolled, inspected and accepted for monthly 
progress estimates. The understanding with me is that Mr. Deans or Mr. Szlapka 
is to get the necessary plans approved by Mr. Cooper before he can sign any more 
estimates for work outside of anchor arms, towers, and a limited quantity of plate 
metal agreed to for cantilever arms, and not to deliver metal for the cantilever arms 
or suspended span before the time required to prepare it for delivery in time for 
erection at the specified periods. Besides that Mr. Deans is to furnish me with plans 
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ahead of any material ordered, to be approved by the Chief Engineer of the Depart- 
ment of Railways and Canals of Canada. 

The above must be complied with before any more material is estimated, outside 
of the anchor arms, towers and floor system. 

See Mr. Cooper, that you may get instructions before the end of this month. 


Yours truly, 
(No Signature.) 


EXHIBIT No. 80w. 


{Letter Head Quebec Bridge & Railway Company.) 
Quebec, June 15, 1905. 

Messrs. Tur PHanix Brince Co., 

Pheenixville, Pa. 


Dear Sirs,—I have received the calculations for the cantilever arms, a copy of 
which I immediately forwarded to Ottawa. I thought I had similar calculations for 
the suspended span, but cannot find them anywhere, and I do not think anything of 
the kind has been sent to Ottawa. Kindly send two sets as soon as convenient. 


Yours truly, 
E, A. HOARE. 


EXHIBIT No. 80x. 
(Letter Head Quebec Bridge & Railway Company.) 


( Personal.) 
. QuEBEC, July 9, 1906. 
J. S, Dean, Esgq., 
Chief Engineer, Phcenix Bridge Co., 
Pheenixville, Pa. 


Dear Sir,—In answer to your letter of the 6th inst., nothing has been settled 
about the future of the bridge or the terminal railways. I cannot very well explain 
matters by writing but I do not consider we had a very good reception. In the mean- 
time, however, they are going to back our notes for about six months longer to give 
time for a final deal. I am inclined to believe that our company will disappear. 


Yours truly, 
E. A. HOARE. 


EXHIBIT No. 80y. 


(Letter Head Quebec Bridge & Railway Company.) 
Quesec, August 9, 1906. 
A, B. MILuiken, Esq., 
Supt. of Erection Quebec Bridge, 
Care Phenix Bridge Co., 
New Liverpool, Que. 


Dear Sir,—The Phoenix Bridge Company according to their contract are obliged 
to put a final coat on the approach spans, which I decided sometime ago to apply when 
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the whole bridge is being painted for the last time. In the meantime as the second 
coat was of such poor material, a large part of which has disappeared, it cannot be 
relied upon to protect the metal. Many places are bare, and rust has set in, which 
must be touched up this summer. When convenient, if you can send a man to do this 
work under the direction of Messrs. McLure and Kinloch, the company will pay for it. 


Yours truly, 
EK. A. HOARE. 


EXHIBIT No. 80z. 
(Letter Head, The Commissioners of the Transcontinental Railway.) 
QUEBEC, Oct. 20, 1906. 


Dear DeEans,—I wish to send you a few personal lines on the following matter. 
Mr. McLure showed me a letter dated October 5th, written by him to Mr. Milliken 
respecting the relieving of steel false work bents under anchor arm without giving 
him notice of such a procedure in order that Mr. Cooper first and then myself be prev- 
iously notified. Mr. McLure has specific instructions to notify Mr. Cooper of any 
important procedure, and receive in return any instructions that may be necessary. 
I fancy changes were made from Pheenixville to relieve the false work. Mr. McLure 
—representing the Bridge Company’s officers not daily on the work—should have been 
immediately informed notwithstanding the fact that you considered your instructions 
perfectly correct and safe. If Mr. McLure had been informed in time he could have 
wired Mr. Cooper your intentions without any delay to the work. I entirely endorse 
his letter to Mr. Milliken and to you on the subject of yours of the 8th inst. to Mr. 
Milliken. 

Both you and Mr. Milliken appear to have misunderstood Mr. McLure’s letter. 
He did not for a moment intend interference with erection orders from your office, 
but makes a plain request to be informed of important moves of the above nature, 
and not be ignored, in order that he may perform his duty and carry out his instrue- 
tions. I regret your remarks on his lack of experience as it was uncalled for and is a 
reflection on the Bridge Company’s supervision, and instead of helping matters the 
tendency will be to ignore general inspection orders which can be considered as given 
by me personally. Mr. McLure communicates daily with me and weekly with Mr. 
Cooper to receive instructions when necessary. J am writing you a personal and 
friendly letter which I hope will receive your usual generous consideration by seeing 
that Mr. MeLure is better informed in future by your chief representative on the work 
of any proceedings of importance or of the nature referred to. 


Yours truly, 
BE. A. HOARE. 


EXHIBIT No. 81a. 


(Letterhead Quebec Bridge & Railway Company.) 
QueBEc, March 20, 1907. 
J. S. Deans, Esq., 
Chief Engineer, Pheenix Bridge Co., 
Phenixville, Pa. 


Dear Sir,—Your letter of the 18th instant received and I am very glad to hear 
that the last drawing is completed. (Will you please send me the usual five copies of 
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everything I have not received for final approval here, and if any back plans have 
been revised, please send substitutes also.) 

I congratulate you on the successful completion of the office work and I fully 
realize the magnitude of the work required to detail the whole structure, having 
followed it from the beginning, and the satisfaction to you all to get this part of the 
work completed. (I regret that when I wanted to increase the quantities from the 
start you insisted that everything was provided.for. Practically this cannot be avoided 
but it is a bad policy to underestimate, as I have been continually increasing my 
estimates from the start, which causes distrust in other quarters. I suppose, however, 
we will be able to worry it out.) 

Yours truly, 


EK. A. HOARE. 


EXHIBIT No. 81b. 


(Letterhead of Quebec Bridge and Railway Company.) 
QurBrec, May 21, 1907. 
J. S. Deans, Esq., 
Chief Engineer, Phcenixville Bridge Co., 
Pheenixville, Pa. 


Dear Sir,—Regarding the delay in sending plans here for approval for the depart- 
ment engineers at Ottawa, you must not be surprised if your estimates are held up 
until agreements are more carefully adhered to. The engineers at Ottawa have com- 
plained and are still complaining that the amended strain sheets and shop plans for 
a part of the cantilever and suspended spans have not been approved by the government 
in advance of work done and estimates paid. "[his should not continue any longer 
and I hope the plans will soon catch up to the work done and estimates paid. ‘To’ 
state facts correctly you are already over paid a portion of your estimates, according to 
contracts. Personally I know that the situation is all right, but you must remember 
that no plang can be considered approved until certified copies have been received 
from Ottawa, and all the material paid for in Phenixville and here, for a part of the 
cantilever arms and the suspended span should not have been estimated until the plans 
for the same were approved by the government. In other words you are getting a 
large sum in advance of what you should receive. This is a summary of the situation, 
which has been objected to because you do not send the plans to me in time to go to 
Ottawa before any work has commenced. It is only through my guarantee that I have 
been able to get any estimates passed at all for work represented by approved plans. 


Yours truly, 
E. A. HOARE. 


EXHIBIT No. 81c. 


(Letterhead of Quebee Bridge and Railway Company.) 
QuEBEC, May 27, 1907. 
J. S. Deans, Esgq., 
Chief Engineer, Phenix Bridge Co., 
Pheenixyille, Pa. 


Dear Sir,—In reply to your letter of the 24th instant, I am aware that you are 
doing everything that is possible to hasten the forwarding of the plans for approval 
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by the government except that much time might have been saved if Mr. Cooper had 
signed the tracings instead of having to sign so many blue prints. 

The signature of the consulting engineer does not comply with the government. 
regulations. The order in council passed some years ago only authorized certain 
modifications in the specification and details from time to time, if found necessary. 
The obligations under contracts, with the company and the government still remain- 
ing, viz.: that no work is to be proceeded with or estimates paid until the final plans 
have been passed through the various stages required by the government in the Depart- 
ment of Railways and Canals. This is the point they are objecting to. Understand 
that it is not myself that is raising any question, but I am only endeavouring to bring 
you in line with the contracts. The government has passed no order in council can- 
celling your obligation to have all your plans approved at Ottawa before any meta} 
is fabricated. We are under very close investigation now. 


Yours truly, 
EK. A. HOARE. 


EXHIBIT No. 81d. 


(Letterhead Phenix Bridge Company.) 


New Liverpoot, P.Q., Can., August 6, 1907. 
Tis Puamix Bripcgk CoMpPany, 
Pheenixville, Pa. 


GENTLEMEN,—TI enclose sketch of proposed diaphragm for splice between chords 
7-L and 8-L of cantilever arm. One of the inside ribs is bent in at the bottom of the 
splice about 2 of an inch, the bend starting about 24” each side of splice. 

We think that this was either in this condition when erected or was caused by 
this rib being slightly longer than the other ribs, which forced it to bend in when 
under stress. This is possible, as small bolts are used in bolting up the bottom 
splice plate. When this plate was removed for riveting the rib was found in its pre- 
sent condition. 

The rib at the top of the splice is about + inch out of line, but we do not think 
this requires any attention. If you approve of this diaphragm, please advise by wire 
and we will make it here. 

Yours truly, 


Ag Eley tie, 


EXHIBIT No. 8le 


(Letterhead Phenix Bridge Company.) 


New Liverpoot, P.Q., Can., August 16, 1907. 
THE PHa@nix Bripge CoMPpany, 
Pheenixyille, Pa. 


GrENTLEMEN,—Referring to Mr. Deans’ letter of the 12th inst. in regard to splice 
between chords 7-L and 8-L, cant. arm, Mr. McLure’s first report on this splice was 
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similar to mine, but we to-day measured this point again, and the enclosed print of 
‘Sketch 28’ will show you better its condition. 

You will note that ribs CR of both chords is bent in at the splice, which was 
evidently not clear to you from my first report. The holes for rib CR in the bottom 
splice plate lie in a straight line, and a few of these holes near the splice point will 
not match well with the holes in the bottom angle of the rib. It can be determined 
better when this plate is fitted up whether or not it will require any exceptional drift- 
ing of the holes to insert bolts and rivets. 

The top plate is at present connected to ribs GR and CL by means of 18” drift 
pins, and the holes are not distorted to any extent. All ribs of 7-L have a full bearing 
on those of 8-L. 

Yours truly, 


A. HH. BIRKS. 


P.S.—Mr. MecLure is sending print of ‘ Sketch 28’ to Mr. Cooper. 


EXHIBIT No. 81f. 
(letterhead Phoenix Bridge Company.) 


New Liverpoou, P.Q., Can., August 27, 1907. 
Tue PHa@ntx Bripcge Company, 
Phoenixville, Pa. 


Dear Sirs,—In connection with Mr. Yenser’s letter on the same subject, I enclose 
sketches showing the amount the ribs of chords 9-L, anchor arm, and 8-R and 9-R, 
cantilever arm, are out of line. We are satisfied that chord 9-L, anch. arm, was not in 
this condition until recently. Its present condition was noticed for the first time 
to-day. We are not certain about 8-R and 9-R, cant. arm, as to whether the ribs have 
always been out of line or have buckled some since erection. 

We have examined the lacing angles and they show no signs of buckling or dis- 
torting, and their connecting rivets show no signs of shearing. Chord 9-L, anch. 
arm, shows the greatest bending of the ribs. This is the chord that. was repaired 
after receiving injuries in the storage yard. 

Yours truly, 


Ao He BIRKS: 
P.S.—Sketch of 9-R, cant. arm, will follow. 
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EXHIBIT No. 81g. 


(Letterhead Phenix Bridge Company.) 


New Liverpoor, P.Q., Can., August 28, 1907. 
(Ree’d August 30, 1907.) 
Tue PHa@nix Brince Company, 
Phenixville, Pa. 


Dear Strs,—I have made a further investigation of chord 9-AA, and beg to report 
following additional data :— 


The bend in the chord starts at the faced splice at the shore end and not at the 
edge of the splice batten. It appears from this that at least a large portion of the 


faced splice 
aos’ 
| o 
y 3 
pan. 8a.a. x panel GAA. - 
=F EAR ee ; is 


bend was in the chord when the top and bottom splice battens were riveted early in 
June. This and the fact that the lacing angles are not distorted, leads me to believe 
that the ribs were bent before erection, in spite of the fact that Mr. Clark and Kinloch 
think all the ribs were straight when the chord was, repaired. 

From the evidence so far, I do not think we are justified in assuming it to be a 
fact that the ribs of any of the chords have buckled since erection, and Mr. Yenser 
has come to the same conclusion 

Yours truly, 


A. H.: BIRKS, 


EXHIBIT No. 81h. 


(Leterhead Phenix Bridge Company.) 


New Liverpoor, P.Q., Can., August 29, 1907. 
(Ree’d Sept. 1, 1907.) 
THE PHanrx BripGe CoMPANy, 
Mr. A. B. MiuiKen, Supt. of Erection, 
Pheenixville, Pa. 


Dear Sir,—Referring to talk over ’phone this morning, I told Mr. Hoare what 
you had to say regarding the bend in chord 9. He is entirely satisfied with the explan- 
ation, and is no longer concerned about the matter. 

Referring to what you had to say about stopping erection, I fully appreciated 
from the first, the serious mistake we would make in taking this action, or in showing 
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that we were in the least concerned about the chord before it had been fully investi- 
gated and passed on by you. 
Mr. McLure will explain to you the measurements we have made on the chords 
and we will check them as erection progresses. 
Yours truly, 
A. H. BIRKS. 


EXHIBIT No. 81i. 


(Letterhead of Quebec Bridge and Railway Company.) 
QueEBEC, July 13, 1905. 
J. S. Deans, Esq., 
Chief Engineer, Phenix Bridge Co., 
Pheenixville, Pa. 


Dear Sir,—Mr. Hudson has explained and shown to me the proposed reinforce- 
ments to broken chord A 9 L and in my opinion the reinforcements shown should 
make a very satisfactory job. J have instructed the resident inspector to thoroughly 

, examine the chord to be sure that there is no other damage other than shown. As this 
is such an important member in the bridge J think that Mr. Szlapka should see Mr. 
Cooper and obtain his consent to the reinforcements proposed, for several reasons 
which it is not necessary now to mention. 

Yours truly, 
E, A. HOARE. 


EXHIBIT No. 81j. 


(Letterhead of Phenix Bridge Company.) 


New Liverpoou, P.Q., Can., July 14, 1905. 
THe PHa@nrx BripcE Co., 
Pheenixville, Pa. 


GENTLEMEN,—In accordance with your letter of the 8th inst., I went to Quebec 
yesterday afternoon to see Mr. Hoare about the injured chord. After my explaining it 
to him, Mr. Hoare said he understood entirely what we intended to do and that he 
would allow us to repair the chord in the manner we proposed. Before our beginning 
the repairs, however, he wanted a report from his inspector, Mr. E. R. Kinlock, 
covering the extent of injury to the chord in order that he might be sure that we had 
found all breaks. I went over the chord this morning with Mr. Kinloch. After Mr. 
Kinlock examined the chord he reported by telephone to Mr. Hoare that the method 
of repairing the chord proposed by the Phenix Bridge Co. would make it as strong or 
stronger than before, and Mr. Kinloch will confirm that verbal report to Mr. Hoare 
by a written one to-night. Mr. Hoare thought that as a matter of courtesy we should 
obtain Mr. Cooper’s consent to our proposed repairs and he wrote you to that effect 
yesterday while I was in his office. As soon as you obtain Mr. Cooper’s consent Mr. 
Shoemaker will begin the repairs. 

Yours’ truly, 


C. W. HUDSON. 
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(Letterhead of Phenix Bridge Company.) 
PHENIXVILLE, Pa., July 21, 1905. 


(Copy. 


Mr. E. A. Hoare, 
Chief Engineer, Quebec Bridge & Ry. Co., 
Quebec, Canada. 


Dear Sir,—Mr. Szlapka saw Mr. Cooper yesterday and he is entirely satisfied with 
our method of splicing angles of chord 9 in Chaudiere yard and I have to-day so 
advised our foreman and have instructed him to exercise care to see that the work is 
done in a thorough and careful manner. 


Yours truly, 


JNO. STERLING DEANS, 
, Chief Engineer. 


EXHIBIT No. 811. 
New Liverpoon, P.Q., August 30, 1905. 


: EXTRACT FROM LETTER. 
THe PHa@ntx Brivce Co., 
Pheenixville, Pa. 


(GENTLEMEN,—Mr. Birks arrived on the work yesterday, Aug. 29, and I would 
also report that Mr. McLure is here in the interest of the Quebec Bridge & Ry. Co. 


Yours truly, 
W. H. SHOEMAKER. 


EXHIBIT No. 81m. 


QUEBEC, CANADA, September 26, 1907. 
P. L. SzuapKa. 


In case Mr. Deans forgets please mail me immediately blue prints of calculations 
of strains, revised for the whole bridge. Those filed with government only for anchor 
and cantilever arms unreyised. Must have complete set immediately. 


E. A. HOARE. 


EXHIBIT No. 81n. 
June 17, 1901. 
E. A. Hoareg, Esq., 
Chief Eng’r. Quebec Bridge Co., 
Quebec, Que. 


Dear Mr. Hoare,—I have your letter of June 14th, and have to-day sent copy to 
Mr. Cooper, with the request that he send us promptly his approval or suggestions in 
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connection with stress sheet of approach spans. As soon as we hear from Mr. Cooper 
we will start our detailed drawings. There is no time to lose now and we ask that 
you will stir up the government engineers and secure their approval to the plan that 
there may be no delay later on, on account of changes. 

Referring to your personal letter of June 14th regarding width centre to centre 
of trusses main posts for channel span, we have never heard any criticism in connec- 
tion with this width and in view of the fact that the matter has been carefully consider- 
ed by Mr. Theo. Cooper and passed upon by him, it is unnecessary to take any serious 
notice of any criticism, which undoubtedly comes from a casual and incomplete knowl- 
edge of the conditions surrounding the design of a span of this magnitude. 

I notice you will soon send us the detailed plans of the caissons together with 
copy of Mr. Cooper’s letter approving same. We shall be much interested in learning 
of the successful launching of the caisson. 

Yours truly, 


JNO. S. DEANS, 
Chief Engineer. 


EXHIBIT No. 8lo. 
November 18, 1901. 
’ BE. A. Hoare, Esq,., 
Chief Engineer Quebee Bridge Co., 
Quebec, Canada. 


Dear Sir,—lI have a telegram from Mr. Milliken, stating that there is a heavy 
snow at Quebec, that he has conferred with yourself and Mr. Davis and that it seems 
impracticable to undertake the erection of north span this winter. 

We have always feared this might be the case in view of the limited time between 
the date when Mr. Davis expected to entirely complete the approach work and be out 
of our road, viz.: Oct. 15th and the time that winter would set in. Mr. Davis was 
somewhat delayed in this work on the approaches, but the more serious matter was 
the longer time required to complete the main river pier, thus throwing the delivery 
of his material to the same time our own material should have been handled. We 
were as you know forced to use Mr. Davis’ plant, both at bridge site and at Louise 
Basin, as all available room at site was necesarily occupied by him. We had a 
thorough understanding with Mr. Davis, but of course could not expect him to neglect 
his own work to handle ours, nor would it have been to the interest of the Quebec 
Bridge Co. to have had him do this, and we therefore find ourselves in the present sit- 
uation, through no fault or neglect of our own, as full and complete arrangements* 
were made in advance, by our superintendent of erection, Mr. A. B. Milliken. 

IT am trying to arrange to go to Quebec to-morrow, Tuesday afternoon, and will 
hope to see you there on Wednesday, but I write you this letter in advance, should I 
be delayed. 

Concerning duty charges, this structure being practically a government bridge, 
it was assumed in our general discussion of the business that no duty whatever would 
be collected in connection with this construction, therefore a separate and distinct 
clause was put in our agreement, as you will see by referring to same, as follows: 
‘Tt is further understood that the party of the first part (Quebec Bridge Co.) shall 
pay all customs duties and charges. This does not refer particularly to the metal 
work in the structure, but to all such charges of every description. We wrote to Mr. 
Barthe some time ago in connection with this duty, when the time came to pay certain 
charges on some of our plant, that we would pay these charges at that time if more 
convenient and add same to our estimates as presented. We have no doubt that the 
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entire amount will be refunded to the Quebec Bridge Co. and that they will be at 


no expense in connection therewith. 
Yours truly, 


JNO STERLING DEANS, 
Chief Engineer. 


EXHIBIT No. 81p. 
December 2, 1901. 


Mr. E. A. Hoare, 
Chief Eng’r Quebec Bridge Co., 
Quebec, Canada, 


Dear Sir,—As per your recent letter and at the request of Mr. Deans, I send you 
herewith the estimated weights of main bridge, St. Lawrence River, Crossing, Quebec. 


Suspended pan vs. Gaccvese! sey. Bore we, Gk eae ee 
9 Cantilever. arms... 15. 5 a beetes eae AD RRA Be rine eee OOO 
9 Anchor arms; 2204. «QL AA AARLAR a 2 le Lo O0U0 
UL Gta TS Oe ERIS eo a. har ne le a ee) ee eee 4,850,000 
9 Anchotawes Psd ios) ets ses Gee el oe teenie sok ey een 
"Floor for entire bridge... .. .. n< code) PRICE. ee WHTOO000 

Main bridges ge yc" acc hiees sips exch dae Poca ea 

Respectfully, 


THE' PHG@NIX BRIDGE CO., 
Per P. L. SZLAPKA. 


EXHIBIT No. 81q. 


(Letterhead of Quebee Bridge and Railway Company.) 
QueEBEC, June 14, 1907. 


r (Received June 17, 1907.) 
J. S. Deans, Esgq., 
Chief Engineer, Phoenix Bridge Company., 
Pheenixville, Pa. 
Dear Sir,—I have your telegram of even date asking for reply to your message 
of the 12th, and replied as follows :— 
‘Your message was answered the same day to Philadelphia ‘ repeating by letter.’ ’ 


The following is the answer I sent to your message of the 12th :— 
‘ Auditor finished here but will have to wait Mr. Parent’s return from Winnipeg 
next week before will have definite information re payments due.’ 


Yours truly, 
E. A. HOARE, 
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Extracts from correspondence of erection department, Phenix Bridge Company, 
furnished by Mr. Milliken. 


EXHIBIT No. 82a. 
(Letterhead of Phenix Bridge Company.) 


New Liverroon, Que., CaNaDA, 
October 19, 1906. 
; ‘: SOUTH SIDE. 
Tue PHa@nix Bripcge Company, 
Pheenixville, Pa. 


GENTLEMEN,—Work was resumed this morning after being suspended, except the 
removal of crane-runway at the storage yard, all of yesterday, ‘Thanksgiving Day. 
Notice of this suspension was sent you in the following wire message under date of 
the 18th instant, viz. : ‘All work suspended in observance of Thanksgiving Day,’ 

The work of removing the spacing blocks from the top chord and diagonal bars 
cantilever arm, has been completed except on the up-stream side of panels No. 7 and 
No. 6, which is now going ahead. 

All attachments, suspension rods (temporary), erection struts, &c., have been 
removed as far as the cantilever arm has been erected. 

Floor beam ‘ F-4,’ panel No. 4, is swinging in the falls, preparatory to its erection 
in place, while the floor is being removed from the lower forward overhang of the 
traveller. One (1) span of the girders carrying the supply tracks has been taken out, 
the other is hooked onto. : 

The removal of the traveller track stringers from the falsework of the approach 
span continues. Panels No. 10, No. 9 and No. 1 are removed, and those from the 
down-stream side of panel No. 6. 

A force is at work removing the shims from panel points Nos. 4, 5, 6 and 7, so 
that they just bear on the falsework. We found after removing all the shims from 
point No. 6, up-stream side, that the point still bore very heavily. ‘This will necessi- 
tate the removal of the top course of the wooden camber blocking and replace it with 
enough material to give the point an easy bearing. Point No. 7, up and down-stream 
sides, has had the shims removed so that it now just bears, point No. 6, down-stream 
side, likewise. In order to release point No. 6, down-stream side, so that the wooden 
camber blocking can be removed, it will be necessary to jack up points No. 7 and No. 
5. This work is now going ahead. 

The usual work continues at the storage yard. Also the removal of a portion of 
the crane runway. 150 feet has been taken down, and the traveller run has been 
completed for the removal of 120 feet additional. 


iMWicather sen waveekess; oo few. wt wd. 2 vet Clear. 

Viti ee Nee es tre os Sesto Southeast: 

Anemometerireadines:(. 6.) 2050) es oe 2. 2 Pann 12> miles. 
iepanselOn 

Thermometer readings..... .. .. .... +--+ +. +. am. 36 degrees. 


& pany 78 se 
Car report and force account enclosed. 
Yours truly, 


B. A. YENSER. 
154—-vol. 11—36 
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(Letterhead of the Phenix Bridge Company.) 


New Liverpoot, P.Q., Can., July 26, 1907. 


THE PHentx Brince Co., 
Phenixyille, Penna. 


GENTLEMEN,—I beg to acknowledge receipt of your two favours of the 24th inst., 
and have carefully noted the contents thereof. 
Regarding a copy of the bridge specifications, asked for at the request of Mr. 


Cudworth, we have, in accordance with your instructions, told Mr. Cudworth to write — 


you for any information on any special point he may require. 

I note, particularly, what you say regarding the cost of driving rivets, and I hope 
to still further reduce this cost by the addition of more riveting gangs. 

I fully appreciate your anxiety to learn that the traveller has been moved for- 
ward for the erection of the second panel in the suspended span, and I can assure you 
that everything is being done to bring this about at the earliest date, and that I will 
feel just as much concerned until it has been accomplished. 

I further note your remarks concerning the starting of the removal of the main 
traveller, and would advise that all preparations for commencing this work are practi- 
cally completed, and that we will go ahead with it as soon as the small traveller had 
been moved clear of the upper forward overhang of the main traveller. 

John Simmons reached here last evening. 

Yours truly, 


- B. A. YENSER. 


EXHIBIT No. 82c. 


(Letterhead of the Phenix Bridge Company.) 


New Liverpoot, P.Q., Can., August 24; 1907. 
THe PuHentrx Brince Co., 


Phenixville, Penna. 
NORTH SIDE. 


GENTLEMEN,—The general condition of the work follows :— 


Timber falsework.—Bent No. 1 to bent No. 7-A, inclusive, erected complete except 
the horizontal diagonal bracing. 

Bent No. 8—The four (4) bottom sections of legs are erected and braced trans- 
versely. They are connected to bent 7-A by the longitudinal level braces. 


Metal falsework—Bent No. 2 to bent No. 6, inclusive, erected and bolted com- 
plete except a few small braces. 

Bent No. 7—AIl the plumb posts are erected in place except one (1) in the top 
section of each tower. One (1) box girder is also erected in place in each tower. The 
two towers are connected together by the lower level strut, and to bent No. 6 by the 
corresponding longitudinal struts. 


Metal falsework foundations—For bent Ne. 10, the excavating for the west side 
has been started. For the east side the excavating has been discontinued for the past 
few days, but is down to almost the required level necessary for the regular three (3) 
courses of grillage timber. 


ae oe 
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For bent No. 9—The bottom course of timber is in place for the east side. For 
the west side fourteen (14) of the eighteen (18) pieces of the first course are in place 

For bent No. 8—The bottom course of timber is in place for both the east and: 
west sides. 

Work on foundations will again be resumed at low tide this p.m. 


Jetty—tThe filling in with stone continues. About 100 feet from the end of the 
present fill, toward the main pier, is yet to be made. 


Yours truly, 
B. A. YENSER. 


EXHIBIT No. 82d. 


(Letterhead of the Phenix Bridge Company.) 


New Liverpoot, P.Q., Can., August 24, 1907. 
THE PHa@nrix Bripce Co., 
Pheenixville, Pa. 
SOUTH SIDE. 


GENTLEMEN,—Work has gone ahead since our last report and continues at this 
writing, 1 pm. The general conliticn is as follows:-— 


Erection of suspended span.—All metal has been erected in place in the third 
farel, and the work of bolting is being pushed to completion. 

The track is being laid and the preparations going ahead for pulling the traveller 
forward into position for the erection of the fourth panel. This we hope to get done 
on Monday, the 26th inst. 

Removal of main traveller—aAll the lower forward overhang has been removed. 
These parts, together with the two (2) transverse girders—‘ TG@—1’ and ‘ TG—2, 
have been lowered onto our large scow, and will be taken to the north side. 

The work of removing all the timber from the top of the square of the traveller 
will be completed this p.m., after which the removal of the metal parts will be started. 

Riveting.—Four (4) gangs are driving on the anchor arm and five (5) gangs on 
the cantilever arm. 

River yard.——The usual work can be reported, viz., the removal of timber from 
the metal falsework foundations, the preparation of materials for delivery to the north 
side, and the handling and storing of main traveller parts as they are lowered from 
above. 


Storage yard.—The separating and preparing of parts for delivery for erection, 
fourth panel suspended span, is going ahead. 


Weather.—Cloudy; wind, east to southwest. 


ATIEMONIPTORUTEGGINGS. . «ce os ae es ee Sn eek Bem. of Miles 
1 pa. 20 

Therntometersteadines. . 0) es hs Veg ea. Ue Tem: 64 Degrees 
pg. ete 


Yours truly, 
B. A. YENSER. 
P.S.—Since writing the above all cars for which we hold invoices have been re- 
ceived and unloaded. 
154—-vol. ii—364 
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THE PHC@NIX BRIDGE COMPANY. 


Quebec Bridge. South Side. 

Report of weight on end of cantilever arm, No. 16. August 24, 1907:— 
WHIGHT REMOVED. WHIGHT ADDED. 
‘Lbs. Lbs. Lbs. Lbs. 
Reports 1 to 15.. .. 462,000 Reports 1 to 7h 2.112. 3,068,500 
Removed 8/24/07 .. Added 8/24/07... .... 
Main traveller... .. Strwhs 14s soot hactiee 7,000 
TM mbper.e) scl ee) ee ee,000 AN) d) LOO BARN gre adh yaw 
Girders TG 1& TG 2 380,000 Track Pan (1) .. .. 40,000 
Lower overhang.. .. 33,000 ———— 47,000. 
—— 105,000 

Removed to date .. 567,000 Added to date.. .... 8,115,500 
Remarks: 


B. A. YENSER, 


. Foreman. 


EXHIBIT No, 82f. 
QUEBEC BRIDGE—DAILY FORCE ACCOUNT. 


Saturpay, August 24, 1907. 

South Side: 

1 general foreman. 
foreman. 
office. 
civil engineer and helper, 
electrician. 
teamster. 
night watch. 
smiths’ shops. \ 
water boys. 
machinist. 
compressor. 
asst. foreman. 
engineers. 
skiffman. Permanent structure. 
men (bolting). 
men. 
asst. foreman. 
engineer, | enon main traveller. 
men. 
riveting rier } - 
rivet boys. Riveting. 
men (9 gangs). i 
engineer. 
men. 
man (plant). 
men (drilling and bolting). 
men (painting). 
man (running down bolts). 
men (assorting bolts). 


WOrRNHHHENNHNHHENWWH 
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aRrmonwHaARaANHKRHEH 


ener metal false work and main traveller. 


| 
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Storage Yard: 
1 foreman. 
1 crane runner. age distributing and preparing metal for erection. 
8 men. 
1 semaphore attendant. 
1 engineer. 
1 fireman. } Locomotive crew. 
1 brakeman. | 


ee 


1385 


North Side: 


1 foreman. 
checker. 
skiffman. 
water boy. 
night watch. 
smith shops. 
asst. foreman. 
engineers. 
men. (bolting). 
men. 


ee timber and metal false work. 


COrRORPNHNNRHH FH 


asst. foreman. : : , 
ee l Preparations for erecting main traveller. 


1 asst. foreman.) 

1 engineer. Dist’g, T. & M. false work & foundations. 
11 men. | 

1 engineer. 
7 men. 


54 


‘ Jetty. 


Belair Storage Yard: 


1 asst. foreman. 
1 engineer. 
1 fireman. 
1 night watch. 
1 crane runner.] 
6 men. 5 
shi 

—— 200 grand total. 


Unloading and str’g metal. 


(S?~ned) B. A. YENSER, 
General Foreman. 
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(Letterhead Phenix Bridge Company.) 


New Liverpoon, P.Q., Can., Aug. 29, 1907. 
THE Pua@nix Bripce Co., 
Phenixville, Penna. 


North Side. 


GENTLEMEN,—Operations were continued on all parts of the work yesterday p.m., 
‘bu’ were discontinued on the erection of false work this a.m. on account of the high 
wind. 

The general condition of the work follows :— 

Timber falsework.—Bent No. 1 to No. 7-A, inclusive—Erected complete the hori- 
zontal diagonal bracing. 

Bent No. 8, as reported yesterday, viz.: All legs are erected except those in the top 
section. They are braced transversely by the level and diagonal braces, and longi- 
tudinally by the level braces and four (4) sets of tower braces. 

Metal Falsework.—Bent No. 2 to Bent No. 6, inclusive—Erected complete except 
seven (7) small braces. These we are unable to find at this time on account of the 
marks being obliterated from a number of these small members, but they are being 
put in place as fast as they are found. 

Bent No. 7.—AlIl the plumb and inclined posts are erected in place in both 
towers, also the box girders for the support of the blocking beams. The two towers 
are connected together, and to Bent No. 6 by the level struts. 


Foundations for Metal Falsework.—No timber was placed on the last tide, the 
work. being confined to excavating in No. 10. The general conditions are as follows: 
For Bent No. 8.—The east side is finished. The west side has one half of one course 
of timber yet to place. 

For Bent No. 9.—The east side has two (2) of, the four (4) courses of timber 
in place; the west side the bottom course. 

For Bent No. 10.—We expect to finish the excavating for the east side on the 
next two (2) tides. The west side has about sixteen (16) inches yet to excavate. 


General.—The hoisting of the ties to the deck of the Approach Span continues. 


All the timber blocking has been fastened in place on both the timber towers on the 
anchor pier. 


Jetty——Filling in with stone continues. 


Yours truly, 
B. A. YENSER, 


EXHIBIT No. 82h. 


((Letterhead of The Phenix Bridge Co.) 


New Liverpoou, P.Q., Can., Aug. 29, 1907. 
Tuer PHa@nix Bripvce Co., 
Pheenixville, Pa. South Side. 


GENTLEMEN,—Work has gone ahead since our report of yesterday without inter- 
ruption, and continues at this writing, 1 p.m., with the general conditions as follows: 


Erection of Suspended Span.—As reported yesterday the traveller has been moved 
forward and anchored in position for the erection of the fourth panel. 


. 


——————— ee ee ee ee ee 
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To-day all the ties and rails have been removed from the top chord in the rear 
of the traveller and the supply tracks have been extended over the temporary spans 
“s-1-s-2’ and ‘s-1x-s-2-x.’ These spans were put in place this a.m. 

The two lower chord sections R & L are loaded on cars, and we expect to put 
them in place this p.m. 

Removal of Main Traveller—tIn addition to the parts already reported as being 
taken down, all the sheave stands and small parts have been removed from the top 
of the traveller and the rigging is now going ahead for the lowering of transverse 
girder ‘ TG-4’. 

Riveting.—Three gangs are driving on the enenee arm, and four (4) gangs on 
the cantilever arm. 

This is one (1) gang less than we had riveting yesterday, it having been taken 
off this morning to assist on the work at the front. 

River yard.—The scow has been loaded with falsework materials and takex to 
the north side. 

The timber is yet to be removed from three (3) metal falsework foundations. 
This work is going ahead. Also the storing of main traveller parts as fast as they are 
lowered into the yard. 

Storage yard.—The preparing and loading of parts for erection in the fourth 
panel of the suspended span continues. 

Weather.—Cloudy to clear ; wind—northwest to west. 

Anemometer readings—7 a.m. 29 miles. 
1 p.m. 30 miles. 
Thermometer readings—7 a.m. 58 degrees. 
1 p.m. 65 degrees. 
Your truly, 


B. A. YENSER. 


EXHIBIT No. 82i. 


THE PH@NIX BRIDGE COMPANY. 
Quebec Bridge—South side. 
Report on weight on end of cantilever arm No. 17, August 29, 1907. 


WEIGHT REMOVED. 


Lhs. 
Reports 1 to 16. a Re Ene, 567,000 
Metal from main eae elias: Picaet 29, 1907. . Les ae 20,000 
| UOT O ME UMUGEOAA LO aos 5's dee hse d ga open Bee te 587,000 

Wricutr ADDED. 

: Lbs. 
RR OME LALO ire cola are ik A oebee Sike Syn IN Ries an bo a tae eee ge LED 
FROGCOLEOGOALC scat deecc0h ape Rabon LOU ie en OLED OU 


Remarks : Traveller now erecting panel ‘D’ suspended span. 


B. A. YENSER, Foreman. 


568 


ROYAL COMMISSION ON COLLAPSE OF QUEBEC BRIDGE 


7-8 EDWARD VII, A. 1908 


EXHIBIT No. 82}. 
QUEBEC BRIDGE—DAILY FORCE ACCOUNT. 


South side. 
1 General foreman. 
1 Foreman. 
3 Office. 
2 Civil engineer and helper. 
1 Electrician. 
1 Teamster. 
2 Night watch. 
2 Smith shops. 
2 Water boys. 
1 Machinist. 
1 Compressor. 
Permanent structure. 
1 Assistant foreman. 
2 Engineers. 
1 Skiffman. 
25 Men. 
Removing main traveller. 
1 Assistant foreman. 
2 Engineers. 
10 Men. 
Riveting. 
1 Riveting foreman. 
2 Rivet boys. 
28 Men (7 gangs). 
Removing metal falsework. 
1 Engineer. 
8 Men. 
4 Men (reaming and bolting) 
1 Man (plant). 
2 Men (painting). 
1 Man (running down bolts). 
10 Men (assorting bolts). 
aye - 
Storage yard—Separating, distri- 
buting and preparing metal fot 
erection. 
1 Foreman. 
1 Crane runner. 
7 Men. 
1 Semaphore attendant. 
Locomotive crew. 
1 Engineer. 
1 Fireman. 
1 Brakeman. 


1380 


——<— 


THurspay, August 29, 1907. 


North side. 
1 Foreman. 
1 Checker. 
1 Skiffman. 
1 Water boy. 
2 Night-watch. 
2 Smith shops. 
Erecting metal falsework. 
1 Assistant foreman. 
1 Engineer. 
2 Men (bolting). 
15 Men. 
Preparations for main traveller. 
1 Assistant foreman. 
1 Engineer. 
6 Men. 


Dist’'g T. and M. falsework and 


foundations. 
1 Assistant foreman. 
1 Engineer. 
11 Men. 

Jetty. 

1 Engineer. 
8 Men. 
or 


Belair storage yard. 

1 Assistant foreman. 
1 Engineer. 
1 Fireman. 
1 Night-watch. 

Unloading and str’g metal. 
1 Crane runner. 
6 Men. 


11 


—— as 


198—Grand total. 


B. A. YENSER, 
General Foreman. 
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EXHIBIT No. 112. 
(Copy.) 


Mr. THEODORE Cooper, 
Consulting Engineer, 
35 Broadway, New York City. 


Dear Sir,—TI am instructed by the board of directors to inform you that the 
verbal agreement made with you by the president in New York on the 13th instant 
_ has been unanimously ratified by the directors, that is that you undertake the examina- 
tion and analysis of the several tenders and plans received on the 1st instant by this 
company for the construction of our proposed railway bridge, and that you will report 
on same to this board, your charges being a minimum fee of $2,500 for the first tender, 
not to exceed a maximum of $5,000 for the full work, the respective charges on the 
several tenders after the first one to be regulated on the actual work and, as youl 
suggested yourself, to be arranged to the satisfaction of the president. I hope I have 
correctly stated the conditions. 


QusBEO, 23rd March, 1907. 


Yours respectfully, 
ULRIC BARTHE, 
Secretary. © 


P.S.—Mr. Hoare has sent you by express a package of plans which he just told 
me to-day have not yet reached you. I have inquired at the express office, and the 
explanation is that owing to the snow blockade, the first train has left Levis last night 


_ only at nine o’clock. 
‘ Ue, 


EXHIBIT No. 114. 


Amounts paid to Mr. Theodore Cooper, consulting engineer, from September 18th, 
1899, to February Ist, 1907 :-— 


Sept. 18, 1899—Cash. . Pe eS Pte ee e A I6 eas Pee Ane hee SPOR 
June 1, 1900 WO ee ee ah, Me ee ear MOU 
ecm O00 te ot. eee nn ad ame a Wine oka, OS 
Aug. 23, 1901 OEE an ene eee AMR A. sd ea on ere OO 
Nov. 26, 1902 Liha at a Ee Ole ag BE tase pais: Ra ptr irae SA 
Nov. 5, 1903 Cae Ep har tee ir oe ie ek ER, eM A Re SE OEE, 
June 16, 1904 corer ees sk) ak A ES be ok aes Vl SO) 
July 12, 1905 ete IR ee CE RE cate ei islam Hee MIME, PLO 
Jan. 8, 1906 Saar Ss Me oD eM ge et te een nar OO 
July 18, 1906 A eee ena Tare Sam re Me os, Mere Rte 2g OU, 
Ee pm) (ne Se, Ld, aS wig ale els are ee, serene 2,000 

$32,225 


J. Ho. PAQUET, 


Treasurer. 
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EXHIBIT No. 122. 
DR. AMV’S REPORT. 


(J.) Notes on DRILLINGS OBTAINED 1N SIx DIAMOND-DRILL BoRE-HOLES IN THE BED OF 
THE St. Lawrence River at VIcTORIA Cove, SILLERY, EIGHT MILES 
ABOVE QUEBEC CITY, QUEBEC. 


Through the kindness and courtesy of Mr. E. A. Hoare, engineer for the Quebec 
Bridge Company, Quebec, I had an opportunity afforded me of examining the drillings 
extracted from the six diamond-drill bore-holes which serve to indicate the character 
of the rock formations and materials occurring in the immediate vicinity of the abut- 
ments, anchor piers and main piers of the Quebec bridge now in the process of com- 
pletion. The logs of the different borings were carefully preserved in boxes, and the 
following notes have been prepared by me, together with the sketch sections or illus- 

‘trations accompanying them. 


DESCRIPTIONS OF DRILLINGS. 


North Side of the St. Lawrence River. 


No. I. Bore-hole. 48 feet. Anchor pier, on centre line, 400 feet north of No. 3 bore- 
hole. Shore above water level. 


andy oam. 


Fine yellow 
quartzose sand. 

After penetrating the surface soil which consists of 
a sandy loam one foot in thickness in which grains of 
clear quartz abound, the drill traversed ten feet of fine 
hale =e sel, yellow quartzose sand below which occurred two feet or 
sts} angular gravel. | more of rather impure sand, two feet more of sand and 
gravel underlaid by two additional feet of sand and fine 
subangular gravel. Eight feet were then traversed, in 
which limestone pebbles predominate, thus reaching a 
depth of twenty-five feet. Between twenty-five and 
forty-three feet depth, boulders of Trenton limestone 
38 423° Trenton, Sillery. associated with boulders of Archean crystalline rocks 
06 2a : ” | and pebbles of sandstones belonging to the Sillery grit 

@@land Archeon | formation occur. This bore-hole was not continued 
deeper. 


Limestone pebbles, 


ee 
@ 


Bore-hole No. 1, North Side. 


ee to re Se 


ae 
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No. II. Bore-hole. Fifty feet east of the centre line. 


Drillings consist first of about one foot of sandy loam, followed downward by 
eight feet of quartzose sand rather coarser than the materials examined in bore-hole 
No. 1, together with a number of small subangular fragments of various kinds of rock 
and shale. Below this the drillings consist of five feet of a fine, well mixed, drab- 
coloured gravel underlaid by eight feet of coarse limestone gravel not unlike that met 
at the twenty-five feet depth in bore-hole No. 1. The next twenty-two inchcs were 
marked by the presence. of a boulder of fossiliferous limestone underlaid by five feet 


Sandy loam. 


‘| Quartz sand & 


ubangular frogments. 


J Drab coloured 


Coarse limestone 


i ieee Sand & gritty gravel. 
” a = en ay Sales, ee 


sah Eneis: 
Sand % Fiore 


Peers and 


Bore-hole No. 2, North Side. 


and eleven inches of coarse and well mixed subangular 
pebbles of Sillery grit, Paleozoic limestone, shale, &e. 
In the next two feet three inches, a boulder of a dark 
crystalline Archzan basic rock occurs, probably dyke 
material, with garnet, &c., underlaid by one foot seven 
inches of coarse brownish grey quartzose sand asso- 
ciated with grains of felspar and grits. A limestone 
boulder was met in the next five inches at a depth of 
thirty-four feet, below which sand similar to that over- 
lying the boulders of limestone just described above 
occurred to a depth of one foot, underlaid by two 
boulders, one, consisting of sedimentary or Paleozoic 
limestones, the other, an Archean gneiss boulder. Eight 
inches of a dark-coloured, quartzose sand holding frag- 
ments of gneiss, the grains of both being subangular, 
are underlaid by a boulder of Archean gneiss five 
inches in thickness, below which three inches of dark- 
coloured sand occurred similar to that above the last 
mentioned boulder. Six feet were then traversed 
marked by the presence of boulders, of grey greisses of 
Archean age, and others of Sillery grit, underlaid by 
some eight inches of dark sand similar to that just 
described, in which were imbedded pebbles of Sillery 
grit, and limestone of Trenton or Black River age. 
The next ten feet, reaching a depth of fifty-four feet, 
were drilled in solid rock of typical Sillery grit, similar 
to that which occurs in the face of the escarpment on 
the north side of the river at Victoria Cove, Sillery. 
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No. III. Bore-hole, 480 feet from base-line, on the centre line; measurements taken 
from the river bed. Bed of River St. Lawrence. 


Drillings at this point consist of three feet two inches of drab-coloured sand and 
gravel in which quartz veins predominate and fragments of felspar, limestone, arena- 
ceous shale (resembling shales of the Lorraine formation) associated with pebbles of 
Archean and Trenton (Ordovician) age, are underlaid by a boulder of Archzan rock 
eight inches in thickness, below which are four feet four inches of angular fragments. 
of quartz, limestones, shales, rather free from sand and well washed and preserved. 
The next three feet consisted of a white quartzite and biotite (gneiss or coarsely 
crystalline pegmatite) boulder imbedded in a rusty, chocolate-coloured sand followed 
downwards by seven feet three inches of drab-coloured mixed fine and coarse gravel, 
below which were struck boulders of Archean rocks consisting of light pinkish-grey 
micaceous and hornblendic as well as biotite gneiss reaching to a depth of nineteen 
feet five inches. Similar gravel to that just described above the boulders of Archean 
rocks then characterize the drillings for the next ten feet seven inches down to a depth 
of thirty feet, where a six-inch boulder of Sillery grit was traversed by the drill. The 
next eighteen inches were characterized by a mixed gravel of limestone and shale 
fragments whose average size was about one centimetre across, below which, according 
to the engineer, ‘a piece of a boulder was picked up with the two-and-a-half-inch 
pipe’ measuring three inches across, which consists of a pinkish Archean gneiss. 
q ab Four feet six inches of coarse, mixed, angular gravel 
rev ecissres © 1 with boulders of Archean rock then follow, under which 


jgrovel, pebbles of shole, 2 ks . 
gH limestone, etc. occurred a boulder of fossiliferous limestone of typical 


rchcon boulder. 


eieen 0 ond Trenton age, as may be inferred from the following 
shale ravel,tine sand, . . . . . . 
lists of fossil remains recognized in its mass :— 


Quartzile & gneissic bould- 
4 er in brown sand, 


Drab coloured 


1. Orthis (Dalmanella) testudinaria, Dalman. 
sand &gravel. 
18° 37 2. Leptena (Plectambonites) sericea, Sowerby. 
F 3 Archcean gneissic brs, 
38. Rhynchotrema inequivalvis, Castelnau. 
8 Drab coloured A 
4, Pachydictya, sp. 

sand &coarse 
5. Monticuliporoid, indt. 
mele ae : : : 
: Line Bate gros 6. Trilobite fragment, too imperfect for identifir 

> messi ovider 


3 tion. 


sq Coarse gravel. 


6' 9° Pe VES Archean boulder 
3 \ Sat Bead Limestone, hover. 
25] Lime hale gravel. | 1 
39° 7 fekee ice For one foot two inches below this Trenton boulder, 


A Coorse angular similar gravel to that above the boulder occurred, 
s\erovel of shale.lime- | followed downward by a boulder of Archean crystal- 
ss a line rock to a depth of sixteen inches deeper, below 


which again, similar gravel was struck to a depth of 
Get & shale forty-four feet seven inches. Im the next fourteen 
eraver feet five inches, the drillings. gave a gravel of grit and 


shales. At the depth of fifty-four feet ‘ the tube broke” 
and the bore-hole was abandoned. 


Bore-hole No. 3, North Side. 


~~" 


a 
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South Side of the St. Lawrence River. 


: : No. IV. Bore-hole. 


Sand and gravel 


and subangular 


pieces of shales, 


mud-stones and 


fragments. 


4] Archean and 


1 Palesozoic rocks. 


Drab coloured 


4 subangulor gravels. 


2] Limestone gneiss and 
| grit boulders 


Sand, gravel ond 


Sillery Grit ang 
Archon boulder. 


Sillery Grit, Archean 
& Ordovicion limestone 


=) 
Ss 
“Wa! OO GD boulders. 


Gneissic boulder and 
or limestone pebbles. 


Sind Sond, grovel & pebbles 


Trenton, Sillery & 
Archeon boulders 


and pebbles. 


Bore-hole No. 4, South Side. 


Bed of river. 


The drillings which were examined as representing 
the first forty-eight feet of the material obtained in 
this bore-hole consisted of small angular pieces of 
Archean and Paleozoic rocks together with water- 
worn and well rounded and subangular pebbles of the 
same rock and grey shale or siliceous mudstone. These 
are followed downward for eight feet by drab-coloured 
and subangular gravel. Then two feet of somewhat 
angular gravel with rounded blocks of limestone and 
boulders of pinkish gneiss wtih Sillery grit were tra- 
versed. The next three feet showed the presence of a 
sand or gravel with drab and rather dark-coloured 
black shale, with which were associated pebbles of 
Archean gneissoid rocks and fragments of limestone, 
shales, &c., at times very angular. Three boulders of 
Sillery grit or sandstone follow with limestone pebbles 
in the next five feet of the drillings examined. These 
were underlaid by five feet four inches of similar 
rocks and pebbles, these in turn being underlaid by 
similar strata to a depth of seventy-six feet seven 
inches, where sand and gravel to a depth of two feet 
are then penetrated in which pebbles of Trenton lime- 
stone, of Archean gneiss, of Sillery grit, black shale, 
&e., occur, followed downward by Trenton, Archean 
and Sillery boulders to the bottom of the bore-hole at 
a depth of eighty-six feet seven inches, where the drill- 


ing was abandoned. 
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No. V. Bore-hole. Bed of river. : 


Drab sand 
& Gravel. 


1 Subangular coarse 
rusty-coloured sand 


| & Brains of feldspar. 


Boulder of Sillery Grit. 


1 Coarse Sand. 


Sillery Grit. 


Fine gravel with 
J23] pebbles of Sillery 
~y2.|Grit, shales te. 


8 


Coarse gravel 


OR? 
99d 
ul 
Janos 
8 
"6 


o4 


with pebble of 


Grit, shales, lime - 


Bore-hole No. 5, South Side. 


Drillings consist of drab-coloured sand and gravel 
associated with Sillery grit materials to a depth of 
ten feet, followed by eleven feet of subangular and 
rather coarse sand with felspar fragments, in turn 
underlaid by a Sillery grit boulder three feet six 
inches in thickness below which, two feet three inches 
of a coarse sand, like that above, in which boulders of 
gneiss, limestone and grit occur. 

One of the limestone boulders contained Leptena 
(Plectambonites) sericea, Sowerby, indicating clearly 
the Trenton age of the mass. A typical Sillery grit 
boulder two feet thick was then struck, whilst the next 
seven feet are characterized by a mixed coarse and fine 
gravel, with pebbles of clay slate, &ec. This material 
prevails throughout the drillings downward to a depth 
of fifty feet seven inches, whilst the next twenty-six 
feet five inches are marked by the presence of well 
washed quartzose sand with grains of felspar, chlorite, 
&e., reaching to a depth of seventy-seven feet, where 
the drill stopped. 


~ 


br Wear; 


—————— 
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‘No. VI. bore-hole. Close to south cliff, south anchor pier, 200 feet from foot of cliff. 


Clay. 


Wa” 
tomas 


Clay asunder Eleven feet four inches of a fine grained homogen- 
ing Natural Cement. eous bluish-grey clay characterized the first series of 
drillings obtained. Below this bed of clay a layer one 
foot in thickness of a more or less arenaceous and 
calcareous clay occurred, which when exposed to the 
air forms a rather strong natural cement, the grains 
adhering to one another very firmly, followed by some 
thirty feet three inches of a more or less pure though 
at times arenaceous clay. At a depth of forty-three 
feet four inches a boulder was met with about six 
inches in thickness, below which occurred three feet 
tbree inches of a whitish-grey very fine clay, in which 
a Sillery grit boulder was struck. This clay resembles 
the first or surface clay described in the drillings from 
this bore-hole. Six feet five inches of a coarse sandy 
Reuter clay, mostly sand follow, below which is a similar 
Lye gine sii ae stratum eighteen inches thick, forming a comparatively 
% ; strong natural cement. Coarse angular sand follows 
= Coarse Sandy} two feet in thickness; then a Sillery grit boulder 
CiSy, twenty-two inches in diameter, below which are five 
Sati Arenaceous:Clay feet two inches of a coarse rusty sand, continuing to 
“|Coarse angular Sana, | @& Aepth of sixty-three feet six inches. The drill then 
S Boulder:Sillery Grit. | traversed the solid rock to a depth of fifteen feet. No 
Sand and ‘sample of the rock traversed, however, was present in 

Clay mixed. the drillings, but it is very likely, and most probable, 
that the Sillery grit rocks were struck at the depth of 
sixty-three feet six inches and penetrated to the 
Sillery Grit. seventy-eight feet six inch level, as given in the log 
accompanying the drillings. 


Sandy 
Clay 


Rock bottom 


Bore-hole No. 6, South Side. 


NOTE. 

In connection with the building of the piers, abutments, &c., of the Quebec bridge, 

a number of interesting specimens were obtained and forwarded by Mr. M. P. Davis, 
contractor, through his manager, Mr. A. A. Stuart, to the department for examination, 
and as donations to the Museum. These include fossil plants obtained from excava- 
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tions in the caissons both on the north and south slopes of the St. Lawrence river bed, 
Victoria Cove, Sillery, and samples of rock materials in which these were found im- 
bedded at various depths from the surface. Besides these, a fine block of coarsely 
crystalline syenite or hornblendic granite employed in the construction of the piers and 
abutments from the quarries at Riviére 4 Pierre was also presented by Mr. Davis to 


the: National Museum, which serves to illustrate admirably the various characters of 


this building material so excellent for heavy masonry. Of this rock, Mr. Davis 
informs me that a single block was quarried which contained not less than 1,900 cubic 
yards, even and homogeneous in structure throughout. This single block thus weighed 
no less than 9,069,840 Ibs., equivalent to 4,535 tons. The rock is of a light pinkish- 
grey colour, quite pleasing to the eye, and takes a high polish, dresses and cuts well, 
- constituting in a marked degree a highly desirable rock for heavy works and founda- 
tions. 


GEOLOGY OF THE SITE OF THE QUEBEC BRIDGE. 


Early in October; with a view of determining the rock materials and geological 
formations upon which the abutments, anchor piers and main piers of the Quebec 
bridge rested, the Engineer in Chief and Deputy Minister of Railways and Canals 
presented a request that I should make a report upon the same. The result of the 
examination made by me from during field-work of 1901, of the drillings obtained 
from the diamond drill bore-holes, along the shore and in the bed of the St. Lawrence 
river at Victoria Cove, Sillery, eight miles above Quebee city, were verified and a 
report prepared, which has been transmitted to the Department of Railways and 
Canals, and a duplicate copy of the same was deposited with the acting director of this 
department, and reads as follows:— 


PRELIMINARY REPORT ON THE GEOLOGICAL FORMATIONS IN THE VICINITY OF THE QUEBEC 
Brince Piers AND ABUTMENTS, VICTORIA Cove, SILLERY, QUE. 


From the examination made of the materials obtained from within the caisson of 
the south main pier of the Quebec bridge, as well as of the geological formations along 
the north and south shores of the St. Lawrence river at Victoria Cove, Sillery, Que., 
I am led to conclude that there are at least three distinct geological formations upon 
which the abutments, anchor piers and the north and south main piers rest, in the 
following ascending order of succession and of age:— 


I. The Sillery grit formation. 
II. The boulder clay or glacial drift formation, 
III. The later Pleistocene formation. 


THE ABUTMENTS, 


The abutments of the Quebec bridge, both on the north and south shores of the 
St. Lawrence river, rest directly upon the Sillery grit formation. 

This Sillery grit formation consists for the most part of greenish drab-weathering 
and greenish-grey sandstones or coarse grits frequently assuming the character of fine 
conglomerates with white quartz pebbles at time the size of peas. 

These sandstones are sometimes slightly micaceous, and occasionally hold scales 
of green and black shale, and a few spangles of graphite. They are often calcareous. 
They usually present massive beds, and at Sillery, the type locality, many of the layers 
are quarried for building purposes, the stone being used largely in Quebee city. -When 
broken, the rock presents a sharp, cutting edge and fracture, the grains of material 
composing the rock being strongly cémented together. 
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THE ANCHOR PIERS. 


The north anchor pier rests directly upon the Sillery grit formation. 

The south anchor pier rests in the upper strata of the later Pleistocene or boulder 
sand formation, which at this point consists for the most part of fine clay and sand 
filling the interstices of rounded, water-worn and subangular boulders of Archean 
and Paleozoic formations, such as are seen strewn on the beach at low water, held in 
a matrix of stratified and well washed sand. The Archean boulders are as varied in 
composition, comprising as the rocks of that primitive series the Laurentian and 
Huronian systems as they are developed in the province of Quebec, including many 
eruptives. 


THE MAIN PIERS. 


The materials obtained from within the caisson of the south main pier indicate 
_ the presence of both ‘ the boulder clay or glacial clay’ formation, and the ‘sand and 
eravel formation’ or later drift. 

The boulder clay or glacial drift formation occupies by far the greater portion of 
the area upon which the south main pier rests. 

This ‘boulder clay’ is the characteristic ‘till’ or glacial clay of geologists, the 
‘hard-pan’ of Canadian and: other American engineers. It was deposited here at a 
remote period during the Glacial Epoch of geologists. 

This formation consists of an indurated, compact, tough and unstratified rock 
mass, composed of rounded, angular and subangular boulders and pebbles of Lauren- 
tian and Archzan gneisses and quartzites, associated with numerous boulders and 
pebbles of typical Sillery grit, sandstones and shales (of which materials the Sillery 
formation is composed), besides well-scored and striated or glaciated pebbles of lime- 
stone derived from the Trenton and Black River limestone formations of the north 
shore of the St. Lawrence, all cemented by an argillaceous paste, and held compactly 
together. . 

The materials, however, that were obtained from the two most westerly compart- 
ments within the caisson, consist. of the ‘boulder sand and gravel formation.’ 
Rounded and subangular boulders and pebbles of Sillery grit and sandstones, of lime- 
stone, quartzite, gneisses and various other materials (not differing materially in char- 
acter and composition from the boulders and pebbles constituting the boulder clap 
formation), are held in a matrix of sand, which, upon examination, appears to consist 
of well washed and fine grains of quartz, with occasional grains of hornblende and 
other impurities. 

The sand and gravel formation is of later date than the ‘boulder clay’ or glacial 
drift formation, and was no doubt derived from the same, and is a stratified deposit. 


THE NORTH MAIN PIER. 


The north main pier rests upon the sand and gravel formation. From tha 
materials obtained from within the caisson of this pier, it is evident that the boulders 
of gneiss, granite, quartzites and limestone, &c., which constitute this formation, have 
their interstices filled with sand and gravel, and that the whole is of sedimentary 
origin, of later date than the ‘boulder clay or glacial clay’ formation, and probably 
derived from it for the most part, being deposited as modified and stratified drift. 


H. M. AMI, 


Geological Survey of Canada, 
Quebec, Que., October 10, 1902. 
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EXHIBIT No. 125. 


LIST OF PLANS OF BRIDGE, WITH IMPORTANT DATES. 


ine Date of Date Cooper | Date Signed 

Plan No. Description. Plan. Signed. by Dest 
70: (Strain "Sheet ater. see ene aete ete JUNC?) 2, OL arte re eer June 25, 01. 
Sheet ‘B’ |Floor Beams for Anchor Arms................- Sept. 16, 03..|Sept. 24, ’03../Oct. 28, “03. 
in 8 BoA ee oe, ee A A ee te het ee acres Sept. 16, ’03..|Sept. 24, ’03..|Oct. 28, 03. 
i oe Stringers of Anchor fee cuieeess seeelpept. 16,703. .|Oct. cb) eO ma Oct. 28 0es 
«» ‘H? |Trussed Floorbeams of Cant. ‘Arms. AAI A caret oe Dec. 2, ’03..|Dec. 16, 03. .|Jan. 19, 04. 
»  ‘E’ |Trussed " tt)» Pa irate cuAeoe setae Nov. 20, 03 .|Dec. 16, ’05..|Jan. 19, ’04. 
Tres " he er iy a Trott tees Noy. 28, ’03..|Dec. 16, 03..|Jan. 19, ’04. 
3 0? " i Anchor Arms. Beane acer Dec. 24, 03..|Jan. 12, 04..\Jan. 27, 04. 

a" ‘QO’ " " AF, = BROW invehte > teu pt sd elec eG 24, 203; Jan 12, 04 Jan 27, 04 

" N’ " " RE Pe rat ytanciies Dec 23, 03. .|Feb 26, 04 Mar 15, 04 
ye (be " " Heh leah Os: Peake BA ec. 24, 03../Feb. 26, 04..|Mar. 15, 04. 
1  & |Gen. Pl. 675 ft. hile eas SL veces eau bee Feb. 4, 04..)Mar. 29, ’04..| April 18, 04. 
" @ Stress Dem. 5 iit Me at 2 eee ..-.-[Feb. 18, 04../Mar. 29, ’04..|April 18, 04. 

3 |Lower Sestions of Anchorage Shou .cieaceees June 1, ’04..)June 10, 04. .|July 7, 04. 

1 |Pins, Pilots, Washers & Bolts for Towers........ May 21, ’04..|June 15, 04..\July 7, ’04. 

Ol TeBars forv Towers. sani sass eesti sane (Revsd)|June 4, ’04..\June 7, 04..|July 7, 04. 

5 |Top Struts for Anchor Towers ....... ....-.... June 3, 04..|June 10, 04../Aug. 2, 704. 

1 |Transverse grainy for Anch. Towers...........|May 27, ’04../June 10, ’04..|July 7, 704. 

At eae te Re re ery be Veh a es on heen feces May 30, ’04..|June 10, 04..|July 7, 04. 

4 Upper Sect. Anchor Shell & Splice VO arm esos an June 10, 04..|/June 15, ’04..|July 7, 704. 

5 |Top Struts for Anch. Towers...............+.++- June 3, 04..|June 10, 04..|July 7, 04. 

‘U’ |N. Pier Transverse View of Anch. Bent.......... June 24, 04../April 25, 04..|Aug. 2, ’04. 
SEP 0 Bay eA eC i nO Bara ot tere ee naan, April 19, ’04..|April 25, ’04../May 12, ’04. 
‘X’ |Stress Dem. for 1500 ft. Anch. ‘Are eleteeeel he thelr June 1, ’04..|June 30, 04../Oct. 11, 04. 
“Tet Anchorage Shel yy yay si latast ails Weed rn eek wld .|April 20, 04..|June 10, ’04..;Aug. 2, 704. 
oN? DetaisoL Nc, Delt cn ooeaite eee otis se araenae April 21, ’04..|/April 25, 04..)/Aug. 2, 04. 

OVA Bont. ate gle pate ee Titec iota ere ees April 21, ’04..| April 25, 04. .|May 12, ’04 

8 |R’y Stringers for ATIC. HARI. jocles iano caine July 12, 04..|July 18, 04../Aug. 9, ’0 

4 He meson ye texas saree July 19, ’04..|July 18, 04../Aug. 9, 704. 

ity Anchorage Shell. wines oseeee-/April 20, 04..|/April 25, 04. ./May 12, 04. 

9 |R’y Stringers for Anch. Arms. . vese.sesees fOuly 12,.°04..|)Suly 18, ’04..;Aug. 9, 704. 

7 | Floorbéams Anch:Arimsy.ssaenie os Deaeece beer July 5, ’04..|July 18, ’04../Aug. 9, 704. 

1 |End Bottom Chords for Anch. Arms Cmeieratt cae July 1, 04../Suly 9, ’04../Oct. 11, 704. 

5 |Anch. Arm. Elec. R’y. Stringers...............- July 15, ’04..|July 22, ’04../Aug. 8, 04. 

6 Roadway Stringers for Anch. Arms............. July 20, ’04..|July 27, ’04../Aug. 12, 04. 

10 |Elec. R’y & eis! ee for Anch. Arm..|July 21, 04..|July 27, 04..|Aug. 11,4804. 

1 ..../July 22, ’04..|July 27, ’04..)|Aug. 11, ’04. 
“ZmtLop. Chord Pin Packing for Anch. a et tor st: July 12, 04..|July 27, ’04../Oct. 11, ’04. 

13>\ Ry, Stringers for Anch, Arinwcc.. scape ere aie July 26, ’04../Aug. 8, 04..|/Sept. 7, 704. 

15 " " w syrecie # cleats’ fees yas | AOR AL POE SA oS OL ent Se pbs sansa 

16 " Pe MAC OMe ieee Aug. 3, 04..j/Aug. 8, ’04../Sept. 7, ’04. 

12 |Floor Beams nT IT, Pehete te hle A oS are July 19, 04..j/Aug. 1, ’04../Sept. 7, 04. 

14 " " si Views eee aenes VULY, 20,040 Aug. 13,704 2: Seapine i 04s 

17 |Aug. 4, 04..;Aug. 9, ’04..|Sept. 7, 704. 

18 | Elec. Ry. & i oatilecs Stringers for Anch, Arms. Aug. 10, ’04..)Aug. 15, ’04..|Sept. 7, ’04. 

19 .|Aug. 11, 04..)/Aug. 15, ’04..|Sept. 7, 704. 

1 |End Rioovbenthe Wneher Mera Bitattn een teonG July 14, ’04../Aug. 1, ’04../Oct. 10, 04 

2 |Bottom Chords for Panel 2 of Anch. Arms...... July 20, 04 .|Aug. 19, ’04../Oct. 10, 704. 

22 |Anch, Arm. Pees of Transv. ate at Post Pl.|Aug. 26, 04..|/Sept. 9, ’04../Oct. 17, 04 

93 " Sept. 5, ’04..|Sept. 9, ’04../Oct. 18, 04. 

11 Anehor Arm. Upper See’s of Post PA ae gto nice July 15, ’04..|Aug. 8, ’04../Oct. 17, 704. 

Jel oy Top Struts between Post Pl... .|July 30, 04..)Aug. 13, ’04../Oct. 18, 704. 

16 Lower Trans. Struts betw Post P1. Aug. 10, ’04../Aug.. 15, 04. ./Oct. 18, 704. 

3 Botta ‘Okoraa for Panel 3 of Anch. Arms,..... Sept. 10, 04. |Sept. 18, ’04..|No date ’04. 

3 | Lever Poste & Weights. .0c. se neers oer ..’-|June 15, 704..;Aug. 3, 704../Oct. 17, ’04. 

14 |Bottom Laterals for Pan. 1. Anch. Arms... -...;/Aug. 3, 04.,;Aug. 13, ’04../Oct. 17, ’04. 

2 |Tenon'Girders; Rollers'ete. .i700cmus cee eee ok June 16, ’04..|Sept. 7, ’04.. 04. 

Iba Hangers TO Por vAniehse AT > op oe conte rtane Aug. 13, ’04..|/Sept. 16, 04../Oct. 21, ’04. 

5 'Bottom Chords for Pan’15 Anch. Arm,.......... Sept. 15, 04. .'Sept. 23, 04. .|Oct. 21, 704. 
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ats Date of Date Cooper | Date Signed 
Eom Plan Signed. Vv Deve 
Struts ASS1 for Anch. Arm.. ovo... [Aug. 18, 04..)Aug. 23, 704..;Oct. 21, ’04. 
Bottom Laterals for Panel 5 Anch. Arm,..,.... Aug. 25, ’04../Sept. 13, ’04.. 04. 
NO oA Aer ee Aug. 30, ’04..\Sept. 13, 704. ./Oct. 21, ’04. 
Anch. nen Lower ee - Post PI pier sues aan Aug, 6, 04. ./Oct. , 04. .JOct. 21, 04. 
End Top Chord AOO for Anch. Arm..,........ Aug. 29, 704../Sept. 8 ’04../Oct. 21, 04. 
Sub-Verticals ASVTI. Af |) ONES Renegeee aera Sept. 8, 04../Sept. 16, 04. ,/Oct. 21, ’04. 
BottomeChorde tor Pamela. (iy ces sens lane Sept. 17, 04..|Sept. 23, 04../Oct, 17, ’04. 
Bottom Laterals for Panels 2, 3 & 4............. Aug. 17, 04../Aug. 23, ’04../Oct. 17, ’04. 
: u Speanichon Arms\ ec. | Sepbrol0) 04am lee ese eens Oct. 22, ’04. 
Bottom Chords for Panel 6 " ....|/Sept. 14, 04 .|Sept. 23, 04. .|Oct. 22, ’04. 
MopaWateralsnoreeanelWiO wy, areca, os gsrx 0. a Sept. 19, 04..|Sept. 23, ’04../Oct. 22, 704. 
Anch- Arm, Wpper Secs: of Post P2..........,. Aug. 24, ’04..|Sept. 21, 04../Oct. 21, 04. 
Sub-Diagonals ASP-1 for An. Arm............. Aug. 23, °04..\Sept. 8, °04../Oct. 22. 04, 
Bottom Laterals for Panel9 An. Arm........... Sept. 15, ’04..|Sept. 21, 04. ./Oct. 24, 64. 
Anch. Arm. Top Strut betw. Sub Vert ASVI...|Sept. 16, 04. .|/Sept. £1, ’04../Oct. 24, 04. 
Bottom chords for Pan’l 7 of Anch Arms......../Oct. 5, 04../Oct. 12, ’04../Nov. 7, ’04. 
Anch. Arm. Lower Sees. of Post P.2......... _|\Sept. 14, 04..\Sept. 21, 04..)Nov. 7, 704. 
Sub-Verticals A SV2 for Anch. Arms........... Sept. 21, ’04..|Sept. 27, 04..|Nov. 7, 704. 
Sub-Diags A SP2 for Anch, Arm.......;...... Sept. 10, ’04../Sept. 17, ’04..|Nov. 7, ’04. 
Bottom Laterals for Panel 7, Anch. Arms....... Sept. 2, ’04..\Sept. 13, 04. .|Oct. 22, ’04. 
Hanger ATOO for Anch. Arms.................. Sept. 23, 704../Oct. 3, ’04..|Nov. 7, 04. 
murut Apo2 forsAmchor Arm... 5.6... - 16. co Bos Sept. 17, ’04..|/Sept. 23, ’04..|Nov. 10, ’04.: 
Bottom Chords for Pan’] 8 of Anch. Arms . (Oct. “12, 704. .|Oct. 17, 04..)Nov. 12, 04. 
OF ameiine = > Usha Oct. 15, 704../Oct. 22, °04..|/Nov. 12, ’04. 
Sub- Vestitals A SV -3 for Anch. eae Lanier Octeie 3504 se Ocha oc O4e Nowa 04 
Anch. Arm. Lower Trans. Strut betw. Haner’s TO. Oct. 4, 04../Oct. 18, ’04..|/Dec. 14, 704. 
op Waterdsiormbanel A. 22. gence. fo cee. weber Sept. 26, 04../Oct. 5, 04. .|Dec 04. 
Bottom Chords for Pan’110. Anch. Arm........ [Nov. 9, ’04]../Oct. 24, 04../Dec. 14, ’04. 
Upper Sees. of Post P3 of is we.eee (Nept. 21, 704 .|Oct. 3, 04../Dec. 14, 704. 
AIG h aati Popes UEUbEa GES Vi<2A 2 Se... < oros cm. as ns Oct. 18, 704../Oct. 20, ’04..)/Dec. 14, 704. 
Anch. Arm. Diag.of Transv.bracingathangersTO..|Oct. 20, ’04../Oct. 26, ’04..);Dec. 14, 04. 
Anch. Arm, Bottom Strut at SV2........... Oct. 17, ’04../Oct. 26, ’04..|Dec. 14, 704. 
Upper Secs. of Post P4............ Sept. 27, ’04../Oct. 5, 04..|/Dec. 14, 704. 
Deucced Micorbeams)AmeycA rnd...) 5 5. a oe Sept. 26, °04../Nov. 30, 04..|Dec. 15, ’04. 
tag anit, asta Oct. 4, 04..;Oct. 11, ’04..|Dec. 15, 704. 
Anch. Arm, Diagonal of Transy. bracing of Hang- : 
eViss UO VOY Le Picket «0S eeenien ic Oe gee ene Oct. 26, 04..)/Nov. 30, 04..|/Dec. 15, 704. 
Anch. Arm. Top Strut betw. Posts P2.. ..,|Oct. 24, 704../Oct. 29, 04..|/Dec. 15, 704. 
Lower Secs. of Post P3for Anch. Arms......... Oct. 19, 04../Oct. 29, ’04.,/Dec. 15, 704. 
Lower Pedestal for Shoe over Main Pier........ Oct. 28,’04..|Nov. 9, 04..|Dec. 15, 704. 
An, Arm. Diag. sth bracing at hangers TOO|Nov. 3, 04..|Dec. 1, 04../Dec. 16, 04. 
Diag. of " Post P2. ....|Nov. 12, ’04../Nov. 30, ’04../Dec. 16, 704. 
» |Anch, Arm Die of Transv. Bracing at Post P2:/Nov. 18, ’04../Nov. 30, 04..|Dec. 16, 04. 
" 1» Lower Strut betw. Posts P2........ Oct.. 31, 04..)Nov. 7, 704 .|/Dec. 16, ’04. 
». Diag. of Trans. Bracing Hang’rs TO..|Oct. 12, 04../Oct. 26, 04../Dec. 14, ’04. 
Sub Diag. (A ) SP- 3 LOMeATITC heAR MSs as oe pas Oct. 26, 04 .|Nov. , 04../Dec. 16, 704. 
Suspension Rods for Anch. Arms............... Oct. 28, 704. .|Nov. ’04..|Dec. 17, 704. 
Trussed Floorbeams for Anch. Arms...... .|Oct. 20, ’04..;/Nov. 1%, ’04..|/Dec. 16, 704. 
n " (ii; +2 epee Nov. 1, ’04..|Dec. 04..|Dec. 16, ’04. 
A. Arm Middle Sections of Post P4,........... Oct. 6, ’04../Oct. 12, 04..|/Dec. 16, 704. 
Sorubl(AVISS-o for Anch.Arms.y............--- Oct. 20, ’04../Oct. 29, ’04..)Dec. 17, 04. 
Mop wlbaterils for manel/ 8. fy cso. . Sh eect Sept. 30, ’04..|Oct. 13, 04..|Des. 17, ’04. 
Anch. Arm, Bottom Strut at SB-3.............. Nov. 11, ’04..|Nov. 17, 704..|Jan. 3, 704. 
" ME LoOpESoriulbiabys B-Sa8 ) aeeeeens sto Nov. 4, ’04..|Nov. 04. .|Jan. 3, 704, 
Bracing under Trussed Floorb’ms Anch. Arms..|Nov. 21, ’04../Nov. 29, 904..|Jan. 3, 04. 
Anch. Arm, Lower Strut betw. Posts P3........|Nov. 17, ’04..|Nov. 30, 04..|/Dec. 30, 04. 
u im eLopistrut betw. Posts P3....-.... Nov. 11, ’04../Nov. 17, ’04..|/Dec. 30, 04. 
" 1 Lower Sections of Post P4.......... Nov. 15, ’04../Nov. 29, 04. .|Dec. 30, ’04. 
" » Diag. of Transv. bracing at sub-vert 
a ey rid ea Rammer eS © ov. 30, ’04../Dec. 17, 04..|)Dec. 30, 704. 
" 1 Diag. of Transy. bracing at sub-vert 
(CVSVs ain ad Resren 6 Regenerate Nov. 21, 04..|Dec. _5, ’04..|Dec. 31, ’04. 
" » Diag. of Transv. brac’g at Post P3..|Nov. 28, 04..|Dec. 15, ’04..|Dec. 31, 04. 
" " " u .|Dec. 3, ’03../Dec. 15, ’04..|Dec. 30, 704. 
Top Later’ls, Panel © 22. aS Ee Oa cee ee tee ete Oct. 6, ’04../Oct. 138, °04..)Dec. 30, 704. 
A GT, Sd BIE Ars, Sanne em Pe een Sb Oct. 12, ’04..|Oct. 20, 04..jJan. 9, ’05. 
Sub- Verticals (A 4) SB-5 for Anch. Arms......... Nov. 4, ’04..|Nov. 12, ’04..|Jan. 16, ’05. 
Lower Sec. of Hanger TOOOO................ Nov. 18, 04. JNov. 29, ’04.. Jan. 17, ’05. 
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Plan No. 


2 |Upper Pedestal for Shoe over Main Pier 


Description. 


Upper Secs. of Hanger TOOOO for Anch Arms.. 
Trussed Floorbeams Anch. Armis............... 
Upper Secs. of Hanger T5Z for Anch. Arms. . 
Middle Secs. 1: " " nie. 
Lower Secs. 1, " 
Strut (A) SS4 for Anch. ‘Nem PRI ire ce oe, Waatetetees 
Diag’nls (A) NJ & (A) N2 for Anch, Arms...... 
Sub-Vert’cls (A) SB4 1 '" 
Sub-Diag’nls (A) SP4 it rt 
Struts (A) SS5 & (A) SS6 " 
» (A) SS7 & (A) SS8 u 
» (A)SS9 & (A) SS10 4 " 
Anch. Arm Strut (A) 5S12L " 
Struts (A) H1& (A) H2 " '" 
Diag’nls (A) N3 & (A) N4 un " 
" (A) N5 & (A) N6 5, " aS 
Hind of Top*Chord: (A)'O. 08. adn. os uncles seis tale 
Anch. Arm, Upper Secs. Diag. T50. 


senna 


Anch. Arm, Lower Secs. of Diag. T5........... 

Strut (A) HS for Anchi/Ammsi te lcs. oui s 
\Sub-Diag. (A) SP-5 for Anch. Arm..*........-.. 
\Bottom Laterals for Panel 10 Anch. Arm.. ....., 
Sub-Diagonals (A) SP-5 for Anch, Arm......... 
Anch. Arm I-bars for Diagonals...............- 
Top Chord I-bars for panels e, d, e, f, g Anc. yee 
fop: Listers fomBancwO 6a. cataens weteeeecneees 
Anch. Arm, Transverse Strut (00) 3 Sa 
Strut (A) SS-11-L 
Seely ented So ere ae 


" " 


" goed ae we ye eee 
Struts (A (AM PSSUSIEE cohy oz trae Heaters skh tare 8 
'Anch. Arm, Later’ls (A) L-41-L 


| 


Anch. Arm. Upper Secs. of Diag. T5..... 
\Hanger TOOO for Anch. Arm........ . ....-- | 
Pop: Laterlafior Pandata. . vdpac. secant corre: | 
iCen. Post Foot: over Main Pier....... ........: | 
Brackets & Cap Pl’s for Cen. Post Sec’s CP1 . . 
\Over Main Pier, Brk’ts for transv. Bracing 
{Upper Top Strut betw. Cen. Posts.............. 
‘Secs. OP3-4 for Cen. Posts over Main Piers.. 
Lower Sees. of Cen. Post " " 
Bottom Struts betw. Shoes 1 " 
Bottom Diag’nls betw. Centre Posts. . 
Trussed Floorbeams betw. Cen. Posts. . 


" " " 


Top Later’ls for Panel ye Pie eOs TD ebb tse nh Rhtose 
Anch. Arm Top Strut at SV4 
Stringer Seats, Aneh:tArins: 6 oo ncan shen crenbets 
Anch. Arm Diag. of Transv. Br’cing at SV4..... 


" " w 


" @ " at Post P4.. 
" Pins, Pilots, Washers & Bolts. 


" Botton & Thtehned Struts at SV4.. 

Pins, Washers & Rods............ 
Sect. CP2 of Cen. Post over Main Pier 
Top Later’s for Pan’l Hl 


Cen. Tower, Treney. Strutt... ev wee oat dente 

Sec. CP1. for Cen. Post over Main Pier......... 
Wyper* ene Post? Sects i. ont swe Bee obernaten 

Anchor Arm Top Strut betw. Posts P4. : 
" Diagnl. of Trausv. Br. at Post P4 .. 

" Intermed, and Lower Struts betw. 

Posts P4 


Lower Secs. of Diag. T50 for Anch. Arm......../ 


Corre Coote et Ceo cverevee 


05... |(Not signed). . 
..-/June 10, 705.. 
...|Dee. 20, 04... 


.|Dec. 16, ’04.. 


Date Cooper 
Signed. 


.|Jan. 
.|Jan. 
.|Jan. 
.|Jan. 


Date Signed 
by Dept. 


June 29, 


June 29, 


EXHIBITS 58 


SESSIONAL PAPER No. 154 
LIST OF PLANS OF BRIDGE, WITH IMPORTANT DATES—Continued. 


=a —— 


Plan No. Description. pee Date 1 masse ae 
oO an. |CocperSigned. Department. 

' 15 |Transv. Bracing betw. Cen. Posts.............. Mar. 2, ’05...|May 12, 05.. |June 29, ’05. 
Sia Oe ER TORRE ei MRI ony bas mene « Feb. 24,.’05...|May 12, ’05...|June 29, 05. 

130 |End Beno Chords over Main Shoe Anch. and 
ROAR ATi dccalese Ate.) «ie clan Jan. 12, 05.. |Feb. 2, ’05...|June 29, ’C5. 
So au Mp IeIEE AS NOCSME St ei we oN. wis conac uu Sock Feb. 9, ’05...|/Feb. 20, ’05...|June 29, ’05. 
il |Portal Struti betw. Cen: Posts.... .....<...... Feb. 25, 05. .|May 10, ’05...|June 29, 05. 
12 |\Cen. Tower Bracing for Portal. .......¢....... Feb. 18, ’05...)/May 10, ’05.../June 29, 05. 
19 | « Posts Knee Brac’s for Portal.. . |Mar. 15, ’05...|May 12, ’05...|June 29, ’05. 
6 |Anch. Arm Pins, Pilots, Washers and Bolts..... June 16, 05...|Jan. 25, ’05...|June 29, ’05. 
la|Stress Diagm. for Cant. Arms................ .|May 23, 05...|May 25, ’05...|June 30, ’05. 
37 |Cen. Posts, Knee Braces for Portal,............ April 19, ’05...|May 16, ’05...|June 29, ’05. 
25 |Lower Top Strut betw. Cen. Posts.............. April 5, ’05...|May 16, ’05...|June 29, ’05. 
26 |Bracing for lop Strut betw. Cen. Posts......... April13, ’05...|May 16, ’05.../June 29, ’05. 
30) Wop, Diagnisstor Portal, 25.0566 coe. jets esis April 7, ’05...|May 16, ’05...|June 29, 705. 
32 |Cen. Posts Top Diagnl. for Portal........ April14, ’05...|May 16, ’05...|June 2), 05. 
124 |Anch. Arm Diagnl. ‘of Transv. Bracing at SV5...|Dec. 29, °04,..jJan. 6, 05...|July 5, 705. 
120 |Diagnl. of Transv. Bracing at SV5.............. Dec. 20, ’04...\Jan. 6, 05.../July 5, 705. 
110 |Anch. Arm Top Strut at SV5..... dot tccsanensts Dec. 14, ’04.../Dec. 19, ’04...|July 5, ’05. 
121 Interm. and Lower Struts at SV5....|Dec. 22, ’04...|June 22, 05.. |July 5, ’05. 
53 Bottom ORLA ELUU IE eae eae eae es cs Slaiciakevel gece woos Nov. 17, ’04...|Jan. 13, ’05...\ July 24, ’05. 
DEEL PN MEER MNT Cl reece. oc, fics deed aes3 oon zeleuand Nov. 25, ’04...|Jan. 13, ’05...|July 24, 705. 
55 Gursets for End TOR LSP RMI Te et ek chose coi issitiets Nov. 14, ’04.../Jan. 13, 705 ..|July 24, ’05. 
132 " End Top Chord A O for Anc. Arm..|Jan. 4, ’05...|Jan. 13, ’05...|July 24, ’05. 
51 \Diagnis! for Hind Portal’ Strutsy... 00. c. 2... Oct. 29, °04...|Jan. 13, 05...|July 24, 05. 
ee a SS Dic eae swiew es | NOVs "8, 04... Sands, Obeauly nods 05: 
9 |Bottom Chords Panel 9 for Canty Arms) ©.ic108008 July 8, ’05...|July 14, ’05...| Aug. 22, 05. 
SOFIE CPLOSU EPP ER erat tsi wee SU ke cey Vales gace sNlevd-ese Nov. 3, 04...|Jan. 13, 05...) Aug. 22, ’05. 
BISON eR tr MBER Ra TP oiarecceKcie ls Mis raver (al ve cwresaccés .|Dec. 14, 04...) Jan: 13,05...) Aug. 22, °05: 
15 Upper Sections of T5Z for Cant. Arms......... Aug. 3, ’05.../Aug. 11, 705...;Dec. 9, 705. 
16 |Panel 9 Bottom Laterals for Toh eke eer rere July 26, ’05.../Aug. 7, 705...|Dec. 9, 705. 
21 |Brackets at End Floorbeam Anch. Arms....... |Jan. 19, ’05.../May 10, ’05...|Dec. 9, ’05. 
11 |Panel 10 Bottom Laterals Cant. Arms.......... July 17; 0dn.4) Aug. 7, 706.24) Dec. 9; 05: 
10 |Bottom Chords Panel 10 Cant. Arms.. July 29, ’05...;Aug. 4, ’05...|Dec. 9, 705 
3 |Members of Trussed Floorbeam 10 Cant. Arms.. Aug. 9, ’05...;/Aug. 24, 05...;Dec. 9, 705. 
45 |Middle Sec. of Post P4 for Cant. Arms......... Sept. 16, 05...|Nov. 4, ’05.../Dec. 9, ’05. 
AGuwuowen Secs. offeost PH sverccnce ore Sept. 6, 05...|/Nov. 4, ’05...|/Dec. 9, 05. 
2 |Members of Trussed Floorbeam FB10 Cant. Arm.|July 21, ’05...)/Aug. 23, ’05...|Dec. 9, ’05. 

1 |Top Chords " FB9 and FB10 | 

(Giiiis TETAS on eo bao ick aoe eee ee July 17, ’05...|Aug. 23, 05...|Dec. 9, 05. 
18 |Lower Secs. of Diagn]. T5 for Cant. Arm.. .... |July 28, ’05...)/ Aug. 23, ’05...)Dec. 28, 05. 
22 |Upper Secs. " Sieee ol Auge 7505)... Auge 23p05.- 4) Decm28) 205: 
1 |Ry. Se for Gant PAIN Siete chaste. castotero nial Aug. 31, 05. .*|Sept. 22, ’05...|Dec. 9, ’05. 
1 Suspended Span ............. Aug. 26, ’05...|Sept. 22, ’05...|Dec. 9, 705. 

4 |Diagnl. Benoa Upper Truss’d Floorbeam FB10 
Cant. Arms ... = _|Aug. 16, ’05...|/Aug. 30, ’05...|Dec. 9, 05. 
24 |Side Struts SS4 and S85 Cant. Arms............ Aug. 11, ’05...|Aug. 28, ’05...|Dec. 27, 05. 
33 |Upper Secs, of Diagnl. T50 Cant. Arms. .... jAug. 16, 05.../Aug. 30, ’05...|Dec. 27, ‘05. 
28 |Sub-Diagnls. SP5 for Cant. Arms.............. /Aug. 18, 05.../Aug. 29, 05...|Dec. 26, ’05. 
29 " " UU" ow  Sontraoon wooo Aug. 1a cODsers Aug. 28, 05... .| Dec. 26, 05. 
12) |Strut SS1 for Cant. Arms.......... Saco ve July 24, ’05...)Aug. 7,’05...|Jan. 5, 06. 
19} « SS2 and SS8 for Cant. Arms.............. Aug. 2, 05...|/Aug. 11, ’05...|/Jan. 4, 06. 
OGRE ee SOOsOrs Camb. APM Si: s steele oscs-e ectinie cette Aug. 9, ’05.../Aug. 23, ’05...|Jan. 4, 06. 
25) » SS7L MEME aR P SSPE Be nos foc 8 Stucke Sevoichs Aug. 9, 05...|Aug. 29, 05...jJan. 4, '06. 
el a ne To ul a Se Gee ere _.|Aug. 14, ’05...|\Sept.. 7, 705...|Jan. 6, 706. 
32 1 2 8 of eaScac.c gerne yersts rarer wee 14, ’05...| Aug. 30, 705...|Jan. 4, 06. 
27 Sub- Diagn. SEG Sits og acs pment Aug. 10, 05...|/Aug. 24, 05...)Jan. 4, 06. 
17 |Bottom & Intermed. Struts at SV5 for Cant. Arms|July 27, ’05...|/Aug. 28, 05...|Jan. 10, 06. 
30 |Top Strut at SV5 for Cant. Arms.............. Aug. 10, 705 ..)/Aug. 29, 05...jJan. 10, 06. 
20m Struteel tor. ©ant, ATMS 00). tse es csese ones July 31, ’05.../Aug. 24, 05...|Jan. 10, ’06. 
23 |Diagnis. N1 and N2 for Cant. Arms............ Aug. 9, 05.../Aug. 23, 705...|Jan. 10, ’06. 
21 |Diagnl. Bracing at SV5 for Cant. Arm.s....... /Aug. 3, 05...)/Aug. 29, 05. ..jJan. 10, 706. 
op) (Hateral GME, for Cant, Arms 2.5.6... c600se8e3 Aug. 17, ’05...|Aug. 30, 05...|Jan. 10, 06. 
Sielub- Mert. OVO one Reha sacners Aug. 16, ’05...|/Sept. 7, ’05...|Jan. 30, 706. 
5 |Strut T6 Under Bicorbenmn FBI0 for Cant. Arms. Aug. 19, 05...) Aug. 30, ’05...|Jan. 30, 706 
36 |Diagnls. N3 and N4 for Cant. Arms............ Aug. 17, ’05...|Sept. 7, °05. . Jan, 31, '06. 
37 |Top Laterals for Panel H ie) ise eRe ‘Aug. 22, 05...\Sept. 7, 05...|Jan. 31, 06. 
88! |[Lower'Secs: of Diagnl T50 wo ...,..:. s0. Aug. 24, ’05.../Sept. 9, 05...)Jan. 31, 06 
AA Ea rTASnhOrs Oat ATI Bits a's 6s elias: ok evecgavidrere ewe pe July 25, °05...|Sept. 9, 05...) Jan. 31, 706 
49 |Strut SS8 +), Ghat ape terrae fcays © Aug. 5, 05...|Sept. 9, ’05...'Jan. 31, 06 
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Date Signed 
48 Date Date 
Plan No. Description, of Plan. |Cooper Signed, D feet ith 
7 {Strut T2A Under Trussed Floorbeam FB9 
lint Cant A rinse aranee tas screed eee see eo Aug. 81, 05.../Sept. 9, 05...|Jan. 31, ’06. 
4 |Roadway Stringers for Cant. Arms............. Sept. 25, ’05...|Nov. 8, 05...|/Feb. 1, ‘06. 
6 |Members of Trus’d Fl’b’m FB9 for Cant. Arms...|Aug. 20, 705.../Sept. 9, 705...|/Heb. 1, 706. 
3 |Pilots, Rods, Caps, &c., for Cant. Arms........ Aug. 3, ’05...|Nov. 8, 05.../Feb. 6, 706. 
7 |Stringer Seats for Conk VAPOR ASSES ooh es Oct -5,)705)4), INovi.y 85705, iMeb.. i; 206. 
8 |Members of Trus’d Flr’bm FB9 for Cant. Arms.. Sept. 5, ’05.../Sept. 9, ’05...|/Feb. | 1, 706. 
8 |Bottom Chords Panel 8 Cant. Arms......,..... Oct. 11, ’05...|/Nov. 15, ’05...)Feb. 2, 706. 
3 |Elec. Ry. Stringers for “ Ls Sept. 23, ’05.../Nov. 8, ’05.../Feb. 2, 706. 
51 |Sub- Vertical SV4 for ‘VAL D acmeae ne te Sept. s -O5cealINow 1852054 2 Melb, a2, (062 
2 |Railway Stringers for PO a huiteie es ante Sept. 16, ’05...)/Nov. 17, 705.../Feb. 3, 706. 
O24 Pop: Strut:aboo Vator een Wal Pats ac) oe eles Sept. 25, ’05...|/Nov. 20, ’05.../Feb. 3, 06. 
53 |Bottom and Intermed. Struts SV4 Cant. Arms, , |Sept. 28, ’05...|/Nov. 21, ’05.../Feb. 3, ’06. 
5 |Elec. Ry. on for Cant, PAYS. <cen c5 oe oee = Sept. 29, ’05.../Nov. 22, ’05.../Feb. 13, ’06. 
6 |Roadway {ieee ae Contes Oct. 2,,’05...|/Nov. 22, ’05.../Feb. 13, 706. 
57 |Diagn). Brean Bb Veet ae att et ee Oct. 5, ’06...|/ Nov. 21, 705.../Feb. 13, ’06. 
10 |Strut T2V Under Trussed Piceseearh FB8 for 

Cant. MArinseee eee 8. Cis. ite eceee Oct. 6, ’05...|/Nov. 23, ’05.../Feb. 15, ’06. 
9 |Top Chord Trussed ‘Fir’b’m FBS for Cant. Arms. |Oct. 3; 705s... Nove, 22; 05a... /Mebs 15;-06; 
59 |Sub-Diagonal USP4 for Cant. Arms........... Oct. 13, ’05...|Nov. 23, 705.../Feb. 15, ’06. 
11 |Members of Trussed Flr’b’m FBS for Cant. Arms. |Oct. 11, °05....| Nov. 23, 705. .| Feb. 17, 706. 
45 Strut Hatfor Cants Ammsy 6 seater 6 4sen sees Oct. 20, ’05...|Nov. 25, 05...|Feb. 17, ’06. 
54 |Sub-Diagn]. SP4 for Cant. Arms............ Sept. 28, ’05...|Nov. 24, ’05.../Feb. 16, 06. 
8 |Railway Stringers ite MOOR, Ba \Oct. 9, ’05...|Nov. 24, ’05...|Feb. 16, 706. 
9 |Elec. Ry. " aie Whines, ... JOct. 21, 705...|Nov. 24, ’05...|/Feb, 21, 06. 
61 |Struts Ss9 and S810 ree be. vo =| Oct 18,705.37. Nov.) 25,)°05;i,,|Meb: 215 706; 
62 |Diagnls. N5 and N6 OMG Papeete Oct. 21, ’05...|Nov. 25, ’05...|/Feb. 20, 06. 
14 voorbesm Jb. 61 a ae eee ae eee Oe Ae ee Nov. 8%, ’05...|Nov. 28, 705...|/Feb. 23, 706. 
55 |Lower Secs. of Hanger T4Z ep a ee Armsans: i: Oct. 3, ’05.../Nov. 29, ’05...|Feb. 24, 706. 
7 |Pin Packing for Diagn]. Bars T " ....|Dec. 7, 705...|/Dec. 18, ’05...|/Feb. 23, 706. 
66 |Bottom Laterals Panel 6 for Cant ALIS. « eke Nov. 9, ’05...|/Nov. 29, ’05...)/Feb. 24, ’06. 
3 | PeBaraitor CantwArms! en aries teenie ss aren «RE Nov. 9, 705...|Dec. 18, ’05...|Feb. 26, 06. 
6 | Bottom Chords Pan’l 6 for Cant. Arms.......... Oct. 23, ’05...|/Nov. 28, 705...|Feb. 26, ’06. 
1 | Bars for: GantyArmai. 2... ae; eee. steak July 28, ’05...;Aug. 4, ’05...|Mar. 5, 706. 
15 |Elec. R’y Stringers for Cant Arms............. Noy. 13, ’05...|Dec. 16, ’05...)/Mar. 9, ’06. 
4 \iBars-for Cant Arms. a eee ke. dees den, Nov. 10, ’05...|Dec. 13, ’05.../Mar. 9, 706. 
69 |Top Later’ls for Panel G. Cant. Arms.......... Nov. 14, ’05...)Dec. 7, 705...|Mar. 10, 06. 
56 |Upper Sec’ts of Hanger T4Z 1 ~~ .......... Oct. 26, ’05.../Dec. 4, ’05...|Mar. 5, ’06. 
73 |Top Later’ls for Panel F n cat srcesvalNOv. 21,705:...\ Dee. To OsieuliMane 85 06: 
47 |Upper Sec’s of Post P4 Gee Sua Nov. 27, ’05...|Dec. 21, ’05....|Mar. 20, 705. 
16 |R’dwy Stringers AB Pere ee Nov. 21, ’05.../Dec. 15, ’05...|Mar. 20, ’06. 
10 " " in”. (eee (Oct. 27,705. :..|Dec, 15),°05.4..| Mar. 27, °06. 
64 |Struts SS11 " season alOete 27, 06:. 4Decs 15, 05s), Mare 26; 206: 
63 |Panel 7 Bottom Later’ls iy Ve eet Oct. 26, °05.../Dec.. 5, 705.,.|Mar..24, 06. 
18 |Floorbeam FB5 & FB3 Gi Vile ee eee Noy. 24, ’05...|Dec. 29, ’05...i/Mar. 26, 06. 
as Bloor bean di 7m aA ied | MY Me Ses ccs oe Oct. 20, ’05...|Nov. 28, ’05...|Mar. 26, ’06. 
71 rc Diagn’Is of Transv. — at Post P4 Cant. Arms|Nov. 15, ’05...|Dec. 5, ’05...)Mar. 26, ’06. 
67 " \Nov. 8, °05.../Dec 5,.’05,..|Mar. 29, 706 
13 Ry Stritigans for Cant. ee ERR ine mae iNov. 8, 05,..|Dec. 16, 05...|Mar. 27, 706. 
2&4, Suspension Wh defor iy, I. ucts econ nie Nov. 2, ’05.../Dec. 14, ’05.../Mar. 28, 706. 
65 |Intermed. & lower Struts betw. Posts P4, C. Arms. Oct. 30, 05...|Nov. 28, ’05...|April 5, ’06. 
70 |Bottom Later’ls Pan’l 5 for Cant. Arms... .....|Nov. 16, ’05.. |Dec. 7, 05.../April 5, ’06. 

12 |R’dway Stringers inal (area Rice Oct. 30, ’05.. |Dec. 15,05...) April 5, ’06._ 
75 |Sub-Vert SV3 ra be a ee ee Nov. 27, ’05...)/Dec. 28, ’05...|April18, ’06. 
79 |Lower Strut betw. Posts P3 WATT ceehtetti cme Dec. 6, 05...|Jan. 3, ’06.../April18, 706. 
3 |Bottom Chords Pan’ No. 3 FM eee at Jan. 29, ’05...|Feb, 28, ’06...|April19, ’06. 
17 |Floorbeams FB4 & FB2 i pelle oll ES Dec. 9, °05...|Jan. 31, 06.../April18, ’06. 
68 |Top strut at P4 Apt 2 desk ete es Nov. 21, ’05.../Dec. 15, 65...) April18, 706. 
135 |Cornice forbottom Portal Struti. «0 c..6. 0.0. oeupees ..|Mar. 28, ’06...|April18, ’06. 
83 |Top Later’ls for Panel E for Can. Arms........,|/Dec. 12, 0b...|Jan. 5, 06... April 19, 06. 
74 |Strut S812 Tike See Nov. 27, ’05...)/Dec. 22, 705...) April19, 706. 
141 | Portal 2epcee pein eee tol ede Ore rh ..|Jan. 23, ’05.../Mar. 28, ’06...| April 19, 706. 
7 |Bottom Chords Pan’]7 for Cant. Arms.......... Oct. 3, 705...|Nov. 17, 705. ..; April 11, 706. 
89 |Top Later’ls for Pan’] D Naor ote ler oe Dec. 20, ’05.../Jan. 23, 706...) April 11, 706. 
88 |Sub Diag’nl SP2 Th Pe deca acedte Dec. 18, ’05...\Jan. 22, ’06...| April 12, ’06. 
2: | Pins forOant gAamsiwe ac Melt xe cea July 28, °05.../Dec. 29, ’05...|/ April 10, 706. 
5&6 |Suspension R’ds for Cant. Arms................ Nov. 20, ’05...|Dec. 14, ’05.../April10, 706. 
90 |Hanger TOOL aia a ca EL Ree Dec. 26, ’05...|/Jan. 26, ’06...|April 10, ’06. 
93 |Top Latr’ls Pan’l C " ahs 3, Re eal aey Whe Jan, 2, 06...|/Jan. 31, ’06.../April10, 706. 
GOsEanl's Bottomeliatrilg an wae cit. cle Hee ee Oct.. 17, °05...|Dec. 5, ’05.. ,| April 10, 706. 


78 ‘Hanger TOOL THRE | mchitstic PV SatN aera Peeuates ‘Dec. 1,°05...'Jan. 8, ’06.../April11, ’06. 
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Date Signed 
Seno Date Date ene 
Plan No. Description. | : by 
| of Plan. |CooperSigned. Devenecnt 
Ge Comacedtor HndsPost) me. nase cs Woe se ee cle Dec. 24, ’04...|/Mar. 28, 06...|April10, ’06. 
119 Ornaments for Portal Strut Anchor Arms....... Dec. 19, 04...|Mar. 28, ’06...|April10, 06. 
187 |Detail Cornice Mo’ld’g for Bottom Portal Strut ./Feb. 4, ’05,../Mar. 28, ’06...|April12, 06. 
49u\Cornice torsHind Post WP. >. ...-..........6; Oct. 11, ’04...|Mar. 28, ’06.../April12, ’06. 
1B i: - = yes pu Te te i ae ate AR Behe meted aterake heen EER, 5 Mar. 28, ’06,../April10, 06. 
48 ae for End ‘Posts EP, AUF Sta Daegrese cna atin sett, heres niceaee oleae Mar. 28, ’06....|Aprill1, ’06. 
57 |Cornice for Posts " Gicaie noterneeeh er ie eae |Nov. 22, 04...|Mar. 28, 06...|April11, ’06. 
102 fi jaca ech Rieteate Dec. 3, '04.../Mar. 28, ’06...|April17, 706. 
106 Caps for End Posts EP 5, REG Oye PRR BAIA ees .|Dec. 12, 704.../Mar. 28, 06...) April17, 06. 
DOR Eee MERE Ee TM ie ee 2 yon6. oh ook asa nis sats Nov. 24, ’04...|/Mar. 28, ’06...|April18, 06. 
84 Diet of ‘Transv, Pace betw. Posts P3, Cant. ; 
ANOTTIG » 0 tea aaa ARSC oO OIE aR oR des Dec. 18, ’05...|Jan. 31, ’06...|April18, 06. 
43 |Lower oe s of = ESsttoriCanteArms..., soo. Dec. 4, 05...JJan. 7, ’06,..|April17, ’06, 
SUIBbottomes trues | in oe Bees Dec. 5, 05...JJan. 3, ’06.../April17, 06. 
85 Papen Lot eae: Brac. betw. ee P3 Cant. 
in Gils Giga GO PONCE AER EAE OE Jan. 3, ’06.../Jan. 31, 06.../April20, ’06. 
86 Strut 8813 for. Canta Armee: softe pace eee oe et hes Dec. 16, ’05...|Jan. 22, ’06.../April20, ’06. 
4 |Bottom Chords Pan’! : for Pes Arms Rapede awe Jan. 2, 06.../Feb. 6, 706...|April20, ’06. 
i eT ee ern ee wh oS fe a oe we Dec. 4, 05.../Jan. 5, ’06...|/April20, ’06. 
81 | Diag’ at Brace at Sub- Werk SV3 1 tee Br Pecans 1) ee (Dec. 14, ’05...|Jan. 22, ’06...)April19, ’06. 
6 |Pins, Caps, Washers ete. " -+.+++-.-/Nov. 30, ’05...|/Dee. 29, 705...) April19, ’06. 
Gitinomkeds:. Caps Pilots ete: (ii assests Dec. 18, ’05...|Jan. 26, ’06...)April 19, ’06. 
8 |Pin Pack’g hOrAiagn lars elses Lo beaccr ease Dec. 13, ’05...|Jan. 17, ’06.../ April 20, ’06. 
82 |Diag’nl Bracing atSub-VertSV3n  ... ..... Dec. 21, ’05...|Jan. 22, 06.../April20, ’06. 
Se Sub VerthioWomme yee fl i 2 atluman ots Dec. 16, ’05...|Jan. 19, ’06.../April19, 06. 
136 |Full nah detail Mold’g for Gonnice: Bot. Portal 
NS DRULU RPS OEE eet A ee eres o wd ena cee Jan. 28, ’05...|/Mar. 28, ’06...|April19, ’06. 
28 |Top ne Riswati@en. Posty a2. ce. \s42 sores Mar. 29, ’05...|May 16, ’05...|May 7, ’06. 
38 |Cen. Tower Roof Sections...................+45 April 24, ’05...)April11, ’06.../May 7, ’06, 
34 " en eh Nn oe et eee nt eer April 19, 05...|April11, ’06...|May 7, ’06. 
33 " Cs RE eer ere er April 14, ’05.../April11, ’06...|May 8, ’06. 
18 " MVM Rees Coe Ohi SA ata ee Mar. 9, 05...;April11, ’06...|May 7, ’06. 
TPL op UY ce) 9 yin ae Se ee SA harkens Mar. 7, 05...)April11, ’06...\May 7, ’06. 
27 Pak of Cen. Bese: «she tee ea or eRe TAA RE oe eae Mar. 28, ’05...|/April11, ’06...|May 7, ’06. 
29 " Cif. -. ya gh tones ake ee een re April 10, ’05...|/April 11, ’06.../May 4, 706. 
AG NORA ME ME ME AEE St curt ecg science eros es 8 April 11, ’05...;/April11, ’06...]May 7, ’06. 
44 Upper Secs be Post P3 for Cant. Arm........... an. 10, ’06...)Feb. 14, 06...|May 14, ’06 
41 |Lower 1 " Od i ace a Jan. 4, ’06...|/Feb. 9, ’06...|May 12, ’06 
SOM CCN LOWEM Matai sts 22 see est oF dae ade See April 1, ’05.../April11, ’06...|May 12, ’06 
Sa Ereebinelani tor Lower en. e.. ase vos Sste tea: ay 13, ’05.../April11, ’06.../May 11, ’06. 
GuiShimemonsAnch eres yn) cts 2cloe ee cee ee cass ...../May 3, ’05...;April 11, ’06...|/May 14, 706. 
DOe Gens Power Root Sets). .c.5.5.25-.0 sates e oo Neca care Sere eet April ll, 06...|May 14, ’06, 
SOU | oo Nahe dl SS ts aca gO Pra April 3, ’05...;April 11, ’06...)/May 11, ’06. 
i ach. Arm, Pine Washers & Nuts........5.0.. April17, ’05...|May 10, 05. .|/May 18, ’06. 
92 |Bottom Later’ ls Pan’ 4 for Cant. Arms.) 2.2 |J. ane 6, 06. ..| Feb. -16, ’06.../June 29, ’06. 
98 it " i 3 " .......,.(Jan. 16, 06.../Feb. 16, ’06...|June 28, 06. 
102 |Top 13 em pete tees \Jan. 10, 06...|Feb. 9, ’06.. |June 27, ’06. 
aie, Sirutlat sv2 eh ves Gee ee a ‘Dec. 26, ’05...|Jan. 26, ’06.. |June 29, 06. 
94 i rm Mien) oe se |Mar. 12, ’06.../Mar. 27, ’06.../June 29, ’06. 
76 | on " PS nes PLM pene eae Dec. 8, ’05...|Mar. 27, ’06...|June 29, 06. 
95 |Bottom 1 SV2 ieee Wk oi meaentons jJan. 2, 06.../Feb. 16, ’06.. | June 29, ’06. 
99 1 Strut betw. P2 a; Moe Parlors (Jan. 9, ’06...|/Feb. 16, ’06...|June 28, ’06. 
2 » Chords Pan’l 2 re Eeastete ees ‘Feb. 20, ’06.../Mar. 14, ’06.. |June 29, ’06. 
39 | Lower Sec’s of Post Pl MAT ine Col ae i\Feb. 6, ’06.../Mar. 14, 206...|July 26, ’06. 
100 |Diag’nl oe aa at SV2 fie wane Saher Jan. 9, ’06...|/Feb. 16, ’06...|June 28, ’06. 
101 sc TRE aaa REI glk Gen e  Ceea | Jan, 15, ’06...|/Feb. 16, 06...|July 26, 06 
" anes Bracin betw. ‘Posts P2 Cant.| 
My ATINS erie so : Se etn, Ra datee staetces Jan. 26, ’06...|Feb. 16, 06...|June 27, 06. 
77 |Top Strut at SV3 for Cant. Arms..............- Dec. 6, 05.../Jan , 06...\July 3, 06. 
104 |Bottom Strut PL i. mo Bahrervamen teas _...Jan. 24, ’06...|Mar. 27, ’06...\July 3, ’06. 
105 »  Latrls Pn’l 2 TE See tee co ited saat (Feb. 7, 06...)Mar. 18, 06...|July 3, 706. 
19 |R’y Stringers He PMU seta Aelstage ean les Ror cre °03...|/Jan. 31, 706...) June 29, 06. 
21 |Roadw’y Stringers ic: aL a ORR Ge \Dec. 28, 705...|Feb. 1, ’06...|July 3, 706. 
20 |Elec. R’y " FMM oo tea veeneeeeien Perea Dec. 26, ’05...|/Feb. 1, ’06...|June 29, 06. 
5 |I-bars nh Gan PAPAIN SH, sects eee aol wicuesrscat ahaa wa siorata Nov. IB}, 05... | Jan. 18, 06... July Oo) 06. 
8 |Pins, Rods, Caps, Pilots, &c. for Cant. Arms....|Feb. 6, ’06...|Mar. 13, 06. ..|July 3, 06. 
42 Upper Sec. of Post P2 ..|\Feb. 6, 706...|/Mar. 10, ’06...|/July 26, 06. 
9 |Pins, Rods, Caps, etc., for Cant. Arms eee aight July 14, ’06..|Sept. 12, ’06..|May 16, ’07. 
OMMCDATSME ee ere ee. Veith) ieee rfl) eee otaye July 11, ’06..|Sept. 6, ’06..|May 14, ’07. 
11 [Pin Pe’kg for diagonal Bars T2 Cant. Arms.....|July 28, ’06..|Sept. 6, ’06..|May 14, ’07. 
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Date Signed 
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13 |I-bars for Panl. OO for Cant. Arms. ....,....{Aug. 13, 06..|Sept. 12, ’06..)May 15, ’07. 
40 |Upper Sec, of Post P1 " No -seee eee [July 23, °06../Sept. 6, 06..|May 14, 707. 
109 |Hanger TOL " fyi hes dae July 25, 06../Aug. 24, ’06..|May 14, ’07. 
111 |Sub dieouel SP1 " Tis a ses Poicae June 5, 06../Aug. 24, 06. .|May 14, ’07. 
113 |Bottom Strut at SP1 " i Baca nes oneere July 13, 06..;/Aug. 24, ’06..|/May 14, ’07. 
114 |Top Sirut at SV1 " Nl gitar? Aug. 17, ’06..|Sept. 12, 06..|May 16, ’07. 
115 |Transv. Bracing betw. SV1 1 hyo Goris Aug. 8, ’06..|Sept. 13, ’06..|May 17, ’07. 
116 Top Laterals for Pan’l1OO 1 I} boson eetetapesese Aug. 9, ’06..|/Sept. 6, ’06..|May 17, ’07. 
117 |Strut OO Top Chord OO 5 RUNGOe DDO LOD Aug. 10, ’06../Sept. 12, ’06..|May 15, ’07. 
118 |Sub-Ver’t’] SV1 " he A ea Aug. 20, ’06..|Sept. 13, ’06..|May 15, 707. 
119 |Transv. Bracing betw. SV1 u .jAug. 22, 706..|Sept. 18, ’06..|/May 15, ’07. 
107 Diag’ nl of Lech br’ = betw. Post PI ‘Cant. Ar. May 21, ’06..;Aug. 24, ’06..)/May 22, ’07. 
1¢8 un .|May 21, ’06../Aug. 24, 06..|/May 21, ’07. 
10 Pins, Cae’ ‘Pilots, etc., Yor Cant. an Peri iele Oct. -19, °06../Nov, 23, :706,...|May 21, 07. 
15 |I-bars for Pan’l O " " Wo veers (Nept. 28,.°06../Oct. 24, 706..|May 21, 07. 
43) Miye-bars for: Cant, (Aros f \. tarteepi craic, edie Aug. 29, ’06../Oct. 18, ’06..|May 20, ’07. 
130 |Top Chord Strut Pan’l O for Cant. Arm......... Nov. 18, ’06..|Dece. 17, ’06..|May 20, ’07. 
125 |Top Lat’rl Pl’s Pan’l O " " iy hateusmeteg Oct. 26, ’06..)Nov. 23, ’06..|May 21, ’07. 
126 " " Pan’l O " " REL Neues taiene Oct. 29, 06. .| Nov. 23, 06... May 21, 07. 
112 " " "W A " " ie Biers isis: eters July 25, 06. 5 Aug. a 06. May 20, 07. 
121 |Bottom Lat’rl Panel 1 " " Teer ne Sept. 26, 06..;Oct. 11, ’06..|May 17, ’07. 
1 |Bottom Chords " " " peas te ores o eS Oct. 13, ’06..|May 17, 707. 
123 |Bottom Lateral Struts " " ae rich one ae Oct. 15, 706../Oct. 18, 06..|/May 18, 07. 
110 |Top Strut at Post PI " " Nn .2:.e0e.|May 25,706.) Aug. 9, °06.\.| May 20, 07. 
106 |Strut SS 14 1 " .eeeece (Mar, 30, 06..j/Aug. 9, 06..|/May 20, 07. 
27 |Stringer Br’kts " " sce. . [Nov. 2, 706../Nov. 28, 706..|/May 20, °07. 
25 |Roadway Stringers " " Bi eres Nephi. cemence Sept. 29, ’06..|May 20, ’07. 
24 |R’y Stringers " " Tha aaeee Sept. 13, ’06..|Sept. 29, 06..|May 22, ’07.° 
23.1 Blec, Rey Stringers. Ae gi bes ane et Bir tense Sept. 7, ’06..|/Sept. 29, ’06..|May 20, ’07. 
12 |Pin Pe’kg for diagonal Bass A ba tas Cent, Arms..|July 30, ’06../Oct. 18, 706. .|May 18, 07. 
1 i, CPSUSPENMED SPAN. ct, crisis. ricco pieepe s Feb. 8, ’07../Mar. 7, 07..|May 22, ’07. 
2 Eye Bars " " ME, Wei aie) wih '2'8,0)16) vue the ,ojacwie Feb. 13, 07. .| Mar. Tes 407.3 May 22, 078 
14 Stranger BE Wa i 45 1 rs Weasel cece eats Jan. 25, 07..|Feb. 19, ’07..|May 20, ’07. 
10 |End Floor bm. & Hoxie. Gurder for Susp. Span..|Jan. 17, ’07../Feb. 14, ’07..|May 22, ’07. 
26 » Cant. Arms../Oct! 19, C6../Oct. 25, 706..)/May 21, °07. 
1 Rectang. Pins bebe: Susp. Span & Cant......... Feb. 14, ’07..|Mar. 21, 07. |May 22, ’07. 
3 |Top Strut at E. P. for Susp. Span.... .... ... Oct. 12, ’06..jOct. . 20, °06..|/May 17, ’07. 
2 |Bottom Strut at E. P. for Jiseiei ieee Se Oe Oct. 1, ’06../Oct. 18, 06. ./May 18, ’07. 
1 |End Post E. P. 1k sawed Wi eee ones Oct. 13, 06../Oct. 17, 06. .|May 18, ’07. 

4 |Dia’gn’] of Transv. Bracing at ‘Post E. P. at 
Sus. MPAMe hs cde hoi debian eae oein Meneee Oct. 9, 06..J/Oct. 18, ’06../May 17, ’07. 
5 |Dia’gn’l of Transy. Bracing at Post E.P. at 

Susp. odie we, ete wee ne Seat cia relates Oct. 12, 06../Oct. 18, 06.,/May 18, ’07. 

6 |Connecting Links for Susp. Span............... Nov. 3, 06 .|Nov. 16, ’06..|May 18, ’07. 
Q. |(Revr’sd.) Stress Dg’m for 1 675 ft. Susp. SPA Nov. 27, 06..|May 17, ’07..\|June 3, ’07. 
10 |End Bottom Chord Sec’ts for " " .|Jan. 11, 07..|Feb. 6, ’07..|/May 31, ’07. 
72 \Sub-Diag’nl SP3 for Cant. Arms.. ............ Nov. 27, 705..|Mar. 7, ’06../May 31, ’07. 
14..\Middle Sec'ts of Manger T5Z Arms,........-s0esfenscese a asees Aug. 9, 05..|May 31, ’07. 
13 | Lower Sec’ts hes ge bie otek arr ert = July 18, 05..j;Aug. 9, ’05..|May 31, ’07. 
47 |Transv. Bracing betw. Sv2 for Susp. 3 aoe Fel. 14, 07..|Feb. 21, 707. .|June 12, ’07. 
45 "” " " " " .|Feb. 8, 07. .|Mar. 3B 07. .|J une 20, 07. 
31 ” " " " " ..|Jan. 29, 07... | Feb. 21, 07. .|June 24, 08. 
57 " " Posts P2 " " ..| Heb. noe 07. .|Mar. 21, 07. .| June 24, 07. 
58 " " " " " ..|Feb. 25, 07. .| Mar. 21, 07. .| June 18, 07. 
62 " » SV38& P38 un " ..|Mar. 8, 07. .|Mar. 28, 07. . | June 1 ‘Ove 
61 ” " " " " ..|Mar 4, ’07..|Mar. 28, 07. | June 1%, ’07. 
38 " " Sv1l " " Feb. 4, °07..|Feb. AK 07 June 12, 07. 
39 " » Posts Pi un " Feb. 2, ’07..|Feb. 26, 07..|June 12, ’07. 
40 " " A Feb 07 Feb 26, 07 J une 12 07 

48 |Top Later’ls Panels E& F " " ..|Feb. 13, ’07..|/Mar. 28, ’07..|Jume 12, ’0 
i " i" A " " *s Dec 10 4 Jan. 15, 07 June 13 07. 
25 " " " " .- Jan. 24,°07:.|Feb. 1,.07:: |S ame. 1, °07. 
34 " " B " " ..|Jan 29, 07 Feb. 15, 07. .|June V7, 07. 
23 Cc " " ..jJan. 24, ’07..|Feb. , 07. .|June 17, 07 
56 |Bottom Lat’rls 1 1 " " ..|Feb. 19, ’07..|Mar. 6, ’07..|June 17, 07 
65 " " 2 " " .|Feb. 28, ’07..|Mar. 13, ’07..|June 12, ’07. 
66 ” " 3&4 " " .|Feb 28, ; Apr. 12 07..|/June 14, ’07. 
33 " " O " " .jJan 31, 07. .|Feb. 19, 07 June 14, 07 
55 ” " OO " " ..|Feb. 19; ’07..|Mar. 6, 707. .|June 15, 07. 
43 7) Struts " " ..|Feb. 6, 07. .|Mar. 1 07. .|June 11, 07. 
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D - he Date pares nee 
Description. ate of Plan. y 
: Cooper Signe. Department. 
| i 
Bottom Lat’rl Struts at HV1 for Suspen. Span ..|Jan. 10, 07..|Jan. 26, 07..|June 12, ’07. 
" " at SV3 " " ..| Feb. 25, ’07..|Mar. 28, 07. .|June 15, 07. 
" at SV2 " " Feb. 4, 07. .| Feb. 21, 07. |Juie 12, 07. 
Top Satis a HO & T17 " " Fes = 19h Of Mare 285 07ers ae Rehr 
" " T12 " " Jan. 14, ’07..|Jan. 26, ’07..|June 24, *07. 
" " AP ce " " Jan 23; 07. Feb. 14, 07. “ June 19, 07. 
" " T14 " " Jan. 28, 07. Feb. 14, 07. |June 14, Oe 
" " T15 " " Feb. 1, °07..|/Feb. 19, ’07..|June I Oe 
Strut SS2 ; i _|Jan. 30, 07..|/Feb. 15, 07..|June 19. °07. 
" SS1 0 " Jan, 24, 07..|/Feb. 14, ’07..|June 17, ’07. 
" LT 138 " " Jam, 24, 07. .| Mar. te 07. .| June 14, 07. 
Hanger TOL " " .|Dec. 28, ’06../Feb. 1, 07..|June 13, 707. 
" TOOOL " " .|Feb. 15, 07..|Mar. 27, ’07..|June 19, 07. 
" TOO " " ate Jan. 25, LOU. | Feb ils, OTe Aci snaabess IO 
Top Chord Sec’ts A, R & L " " ..[Dec. 21, 06..Jan. 26, 07. .|June 13, ’07. 
Cri CE " C,R&L " " .jJan. 22, ’07..|Feb. 6, ’07..| June 20, ’07. 
" " " B, R&L " " .|Jan 28, 07. Feb. ie 07. .|June 20, ‘07. 
fh eat. " D,R&L " " .|Feb. 5, ’07..|Feb. 21, °07..|June 17, '07. 
" ' kK, R&L " " Feb 14, 07. |Mar 23, {Om June ils 07. 
Bottom Chord Sec’ts O " " Jan. 27, ’07..|May 10, ’07..|June 14, ‘07. 
" " '" 2 " " Mar dD, ADS |May LOM Over June 14, ‘07. 
" " " OOR&L un " Feb; 22,707: | May 10, 07. .|June 13, 07. 
" " " 1 " " et. Keb, 9) Ole |May 10, 07 ..jJ une 1S 07 : 
" " " 85, R&L 1 SEH IS Dra esa, Ibe, ‘07. .|June 17, ‘07. 
Upper Sec’ts of 38 ~ R&L Post Poh " Feb. 12, 07..|Mar. 1, 07 ..{June 29, 07 : 
" un Post P2, Susp. Span...... Feb, 19, °07..|Mavr. 21, (07. .|June 17, ‘07. 
Lower Grant beds IND ta Le Rebs 1,07. .|Feb, 326; 07. .| June 18, ‘07. 
ii wire paces Oa baer eaiatees Feb: “a ee ; eee a ee ans 1s Me 
7 gers for rout ists ies sacs an 20 OF Seon 26. OF. une 2.) 07. 
Bee. ite Cae i" " TM rns, Mame Ai June 16, ’07..|Feb. 26, 707..|June 13, ‘07. 
" " " LE eteltaterencmcaer eters an. 8, AU yee ml < dupe re we 
j " \ EMT he Miri ee Le MR Ta ee Meet eee Ee 2 Apri ; .. {June 13, 07, 
Cw if " f ET May beste etceees hae Feb. 6, ’07../April 12, 707. .|.June 13, 07. 
” " " yO NS | see apenas ane Feb. 9: 07. April 12 ‘07. .{June ibs} ‘07. 
Railw’y t i Ue us BAe er June i, 06. June 26, ‘07. ; dine 163, ‘07. 
u " " te VS pidaaie nical July »% 04. Feb. 26, ‘07. .| June 18, ‘07. 
" " " TAN MED ghee pers tor fe Dec. 15, ’06../ April 12, ’07..|June 13, 07. 
" " " AUR MUI, etlousushiet sleno\c eutnts Dec 21, 06. | April Ie ‘07. .|June 13, ‘07. 
" " " Tip A Ge aR doe A aa re ne a ue : eae a ne yee ap oo 
5 i " Cr | ella ne ct cn Jan. 9, 07. ./ Jan. , O7..| June 24, 07. 
Sub : ert pe " " Sts Feb. 1, 07..|Feb. 15, Oia June 19, 07. 
" SV3 " Cif Aaa" dee So He x o a A oo : aie 13, 1 
a Dias TPA MOD, RR MOS oer Bebe (9207 (Bebe 15: ..,June 24, °07. 
seg maa ua > SP " mt tas recec: ane June 12; ‘07. |Feb. 1, 07 .|June 13, ‘07. 
on SP3 uw Dl ene micionciOssocete sy cocci Feb 18, 07. Mar 27, ‘07. é vane - oe 
‘Diag’nl T3 OL pa Coane Pe Mar. 4, ‘07. eee as pe pee i bs 
n T3808 & T30N fied MRL Uhecunathectese Mar. 12, 07. Mar. oe ‘07... Tape Pepe 
Floor B’ms FB3 & FBS i) Leese aoe Mar. 1, “07. May. A » Or. ae ive 
" FBO & FBL AA a Name Refers istestentonety Feb. 11, 07. April 13, 07. -Jure 13, '07. 
" LN BO CoM Mee Ue | een Semieeeoercorac Feb 11). 07 : April 13, 07 ..|June = 0% 
Bracing Shims in Cen. for Ry Stringers Susp. Spn|Dec. 31, 06. ae ty ue : oe a ie 
Shims for 8 Susp. ee Fen et gees Pape oe Mar. 20,°07..|May 10, 07..| June 14, ’07. 
(Variation betw. Chords tringers or var. load-| _ We Pees , 
riynvee (Sis JLISKOBWE), Goon a) 6 gieaod ade oa. Nov 22, 05. As ve wee June we ue 
Bottom Chord Secs. S4 & L. South $ Susp. Sp.. .|Mar als), 07. June 11, °07../. 26, '07. 
" Strut SM4L for Suspen. Se «|Mar. 11, ‘07. June 11, 07 . June 26, ‘07. 
Eye-bars in bottom Chord " Mar. 13, 07. \June iD 07. .| June 2%, 07 . 
Mar. 6, ’07..)June 11, ’07..|June 26, 07. 
‘Pins, Caps, Washers, &c " Mi oy eps weleae Cee 
‘Lower Sec’e of Post P3 " one fe oe ae a ai . ae shar 
‘Upper " " C fe us _ pl: ela he 
Strut LG for " .|Mar Be ne tee ie To . fae a He 
Struts SS3 & SS3« 4 " Feb. Aer, 07, ah © 13°07. (Tul 3° 07. 
|Top Chord Secs. ¥SRL & FN " Feb. 22, a ae rane Tune a aoe 
Pins, Caps. Pilots in Cen. for " Mar. ~9, 07. |e une 13, BG Pelh AU be 
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EXHIBIT No. 35 
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Note the rivetting 


1. View of the end posts, anchor tower, and part of the first three panels of the left truss of the anchor arm, 


Date, May 22, 1907. 


scaffolds under the lower chord joints. 
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Note the temporary stairway to the upper 


4. View of the first three panels of the anchor arm. 
The error in the original 


chord and the size of the connection plates at the intersections. 
assumption of the dead load in the bridge was made by underestimating the weight of such 


details. Date, May 22, 1907. 
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'7. View of the centre, post cap and connections, right}truss. Date, May 18, 1907. 
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12. View of web intersection between panels 9 and 10, anchor arm, right truss. Note the joint 
in the main diagonal, T-5—'l'-50. Date, June 12, 1907. 


138. View of part of the centre post, left truss. Note the framing of the double sway 
bracing strut. 
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14. View of bottom chord intersection between panels 8 and 9, cantilever arm, west truss. The 
lower chords on the opposite truss (8-R and 9-R) are duplicates of those shown and were 
failing on August 27. 
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15. View of web intersection between panels 3 and 4, cantilever arm, left truss. 
Date, June 12, 1907. 
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16. View of sway bracing over main pier and of upper part of centre post, left truss. 
Date, May 23, 1907. 
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17. View of the foot of post P-2, left truss, cantilever arm. 
joint. Date, May 23, 1907. 
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Note the bolting of the sub-post 
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20. View of inner bend of chord 9, left truss anchor arm. The view is taken looking south 
all four ribs are visible, the angle of the bend being roughly Date, Sept. 2, 1907. 
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Note the form into which the chord has buckled. 


View of lower side of chord 1, right truss, anchor arm, taken looking north. 
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2. Shows buckling of a post having two laminated webs latticed with angles. The four-angle strut 
in the foreground is part of the lateral system. 
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Bottom of Photograph f 


5. Shows typical rupture of connection of floor beam to post. 


This action is undoubtedly the result 
of the fall. 


Note the general uniform strength of the joint as indicated by the failure in various 
ways of the floor beam connection angles, and also of the rivets. In this instance, where the rivets 


failed they yielded by direct tension, and almost without exception necked down in the same 
manner as a perfect tension specimen pulled in the laboratory. 


6. Shows the unbroken chain of eye-bars of the top chord of the Quebec side designated on the plans 
as AdR, AeR and AfR. 
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4. View of big traveller while in course of erection. Date, June 3, 1905. Note the erecting 
platform which is lifted step by step as the traveller frame is built up, and which is carried by the 


traveller frame. 


Date, August 8, 1905. 


5. View of big traveller in full working condition. 
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8. View of centre post shoe, pedestals and stub chords, left truss. Date, Sept. 8, 1905. 
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9. View of portal. Date, Oct. 9, 1905. 
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Note that the cap could not be transported and erected 


d was built in three sect 


Date, June 15, 1906. 


as one piece an 


View showing the erection of a centre post cap. 
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Note the various tackles. 


Date, June 20, 1906. 


View showing the raising of a set of top chord eyebars. 
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Date, July 12, 1906. 


View showing erection near the centre post. 
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Date, Aug. 21, 1906. 


View showing diagonal eyebars, cantilever arm, being lifted from cars, 
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Date, Sept. 10, 1906. 


View showing the erection of a floor beam, cantilever arm. 
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t, cantilever arm. “ Date, Nov. 21, 1906. 


View showing the erection of a main pos 


25. 


View showing the detail at the top of the end post of the cantilever arm. Date, May 31, 1907. 


26. 


27. View showing the adjustable toggles for moving the suspended span. Date, June 10, 1907. 
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Date, Sept. 4, 1904. 


View showing traveller for erecting false work and wooden false work in course of erection. 
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Date, Oct. 16, 1904. 


View showing progress. 
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Note the four finished towers of steel false work and the wooden tower 


Date, Nov. 30, 1904. 
on the anchor pier. 


View showing progress. 
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Date, July 1, 1905. 


View showing progress. 
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Erection began on the next day. 


Date, July 21, 1905. 


progress. 


9. View showing 
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Note the towers on the anchor pier which were the first parts of the 


bridge to be erected. 


Date, July 27, 1905. 


View showing progress, 
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154—Ex. 126-74 


The lower chords of the anchor arm are Leing set. 


Date, Aug. 15, 1905. 


View showing progress. 
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Date, Aug. 25, 1905. Note the lower chords. 


View showing progress. 
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Note the centre post shoe on the car and waiting to be lowered to place. 


Date, Sept. 2, 1995. 


View showing progress. 


13. 


Panels 1 and 2 of the anchor arm are being erected. 


Date, Sept. 19, 1905. 


View showing progress, 
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Note that the portal has been completed. 


Date, Oct. 10, 1905. 


View showing progress. 
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Date, Oct. 30, 1905. 


View showing progress. 
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The traveller is ready to recommence erection. 


Date, April 18, 1906. 


View showing progress. 
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Date, April 25, 1906. 


View showing progress. 
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Date, April 29, 1906, 


View showing progress. 


20. 


Note the progress on the centre posts. 


Date, May 30, 1906. 


View showing progress. 


Al. 


View showing progress. Date, July 3, 1906. Note that the anchor arm is practically finished. 


22. 


23. View showing progress. Date, J uly 9, 1906. Note that the erection of the cantilever arm has been commenced. 
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Date, July 31, 1906. 


24. View showing progress. 
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Note that the third panel of the suspended span has been erected. 


Date, Aug. 28, 1907. 


34. View showing progress. 
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Date, Aug. 15, 1907. 


View of the falsework on the north shore. 
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